The 
GEOGRAPHICAL JOURNAL 


No 2 February 1934 


f 


wae SOMALI COASTS: an account of the T. A. Glover Senegal- 
Somali Expedition in the Somalilands and Eritrea: A paper read at the 


a Evening Meeting of the Society on 4 December 1933, by 
i CAPTAIN R. B. W. G. ANDREW 


: pe Senegal-Somali Expedition organized by Mr. T. A. Glover began 

Eumeiis 15,000 miles journey at Cape Verde in February 1931 with the object 

Siecmssing Africa roughly along the northern equatorial belt, taking in 
Seembuktu, Lake Chad, the Ubangi, Congo, Uganda, and Kenya, and thence 
Seeman through Italian Somaliland to Africa’s most easterly point, Ras Hafun. 
Mieprincipal objects were the collection and photography of animals together 
Munscenic and human records of interest. Geographical and geological work 
mat be attempted where possible, though such eminently desirable objects 
it be restricted necessarily by the limitations of time and the method of 
by motor lorries. 

When in Kenya, we decided to try to continue the journey from Hafun 
Sigh British and French Somalilands via the coast to Eritrea, passing over 
Smenigh massif into the Sudan and thence following the Nile into Egypt. This 
Sumoua include of course two desert stretches: Abu Hamid—Wadi Halfa 
Seeemene the Dongola bend, and the Libyan Desert from Wadi Halfa to either 

or Idfu. 
eee aus paper will describe the country traversed in the section of the journey 
Som Wajir in Northern Kenya through Italian, British, and French Somali- 
femesand the Red Sea coast route to the port of Massawa in Eritrea. 
ihe post at “Windy Wajir” is of vital importance as forming a base for 
Sumanced stations near the Abyssinian border and controlling the wells within 

Semmedistance of the fort. Of great antiquity, they are said to be the source of 

Seely for as many as three thousand camels in the grazing season beginning 

iy Mie july. In June the water was within 20 feet of the surface, unpleasant to 

Smetaste but plentiful. The post is strongly defended, machine-gun emplace- 
Sees and loopholed bungalows providing variety in what appears a per- 
@eeeitly settled if monotonous existence. The transition from camel to 
eet transport by the K.A.R. has had the effect of improving travelling 
ia and a choice of two routes lay before us: one due north through El 
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Wak to Rama on the Dawa, thence along that river to the east to the Italian 
border recently fixed by the boundary commission, and the second south-east 
to Dif on the same border just north-east of the limits of the Lorian swamp, 
thence through Afmadu to Kismayu on the coast. We chose the northen 
route. 

The party consisted of Mr. and Mrs. T. A. Glover, Mr. S. Morgan, our 
mechanical expert, and myself. Three native boys of French nationality 
engaged in Kano still remained with us, preferring to travel through to the 
Sudan and risk the journey from El Obeid to Fort Lamy and back to Kan 
rather than short employment and a return from East Africa. Racially they 
were difficult to place, though the cook, who showed but a languid interest in 
cooking, described himself as “an Arab from Chad” and spoke an Arabic 
fairly well understood on the Red Sea coast. He spoke French also, and it wa 
by this medium and the self-styled “small English” of the steward boy that 
we communicated orders. The third was a labourer of very fine build and 
great strength who bore a strong facial resemblance to the Kanembu. 

In addition to our normal loads we carried three active young leopards in 
two cages, the gift of a friend whose affection for them had weakened by their 
confirmed habit of escaping and slaying the local goats in considerable number. 
Under sentence, we reprieved them for a far more protracted punishment—a 
punishment we, in part, shared with them. Two of them settled down and 
became very friendly, but one of the females became so savage and dangerous 
that we were obliged to shoot her a few days later, beyond El Wak. “The 
Wells of God” is surely an ironical name, for it is impossible to retain in comfort 
any of the sulphurous draught brought up from the debris-filled pits collec- 
tively known as E] Wak. The natives however drink with impunity. These 
wells are so highly charged with gas that, we were told, it was the custom when 
clearing out a well to test the air by sending a girl or woman down before the 
more valuable males risked forming a chain on the spirally cut steps, a curious 
confirmation of the relative values of the sexes among the Somalis. The 
vicinity of El Wak has been dealt with before the Society by Captain E. #1. 
Clifford (Geogr. ¥., November 1928). 

The route to the north presents little difficulty for well-designed cars even 
with heavy loads, such sand as is met overspreading the limestone except in 
the wadis being fairly hard and of no great depth. Food is easily obtainable, 
dikdik being plentiful and guineafowl numerous within flying distance of 
wells and any surface water. Beyond El Wak a succession of low ridges leadup 
overlooking the Dawa, while on the east the Jubaland hills run roughly north 
and south. The view towards Rama across the Dawa is a welcome relief from 
the interminable scrub and acacia thorn which for long had enclosed the 
horizon on all sides. To the west it bends tortuously between the fawn- 
coloured hills, its course being marked by a narrow ribbon of dum palm away 
into the foothills of the Abyssinian mountains. Rama is a delightful spot: tis 
dense dum palm proves a welcome relief after the monotonous thorn scrub. 

The country included in what is now known as Italian Somaliland is so little 
travelled over by Englishmen, in spite of its general interest, that perhaps 4 
brief description may be given. The coastal areas have long been settled inby 
Italians, and Benadir, the more fertile region, was leased from the Sultan of 
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Janzibar, to be brought in 1905 under the direct sovereignty of Italy. The 
Juba river area was ceded to Italy finally at the Convention of 15 July 1924. 
The hinterland territories of Obbia, Nogal, and Migurtin (Mijjarten) were 
brought under closer control during the operations of 1925-1927, though 
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posts on the coast at Obbia, Ras Hafun (Dante), Alula, and round the north 

to Bender Kasim were occupied as stations long before this. 

ana to get a pictorial lay-out of the strip of country we propose to 

no 9 “s may with advantage consider for a moment the known geological 

= vt € territory, and for this knowledge we are largely indebted to the 

“a ne on expeditions organized by the late Duke of Abruzzi, in 1920, 
Particularly in 1928. The Abyssinian massif with its Archaean gneisses 
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and schists form a giant background of hills becoming more and more bateay 
gaunt as they descend to the more arid conditions of Somaliland prope, 
Fringing these are the Mezozoic; the Liassic represented by hard quartat 
sandstones, with numerous outliers on the alluvial plain as far south» 
Baidoa; the Jurassic, fossilferous and coralline, highly resistant to agents of 
denudation, leaving high steep hills and deep boulder-strewn wadis; and th 
Cretaceous, usually forming rough-surfaced plateaux. Post-Jurassic volcanic 
action has over large areas capped these hills with laterite and basalts. Oligo. 
cene deposits mark the course of the Webi-Shebeli and the Juba. Toward 
the coast in the south are extensive alluvial plains where the vegetation altes 
from the scrub of the arid region to sycamore, tamarind, and dum palm, while 
forest and euphorbia and baobab flourish towards the Kenya border. Th 
actual coast region in the southern extremity of the territory reaches what we 
may call mangrove conditions. It is in this alluvial plain that the wealth and 
future prospects of the colony lie, and await a development of the irrigation 
schemes already well started. The hills of the plateau creep out towards the 
coast from south to north obliquely, and reach the sea in the region south of 
Ras Hafun, our objective. 

The Italian boundary is crossed just before the post of Malka Re, whence 
there is a welcome improvement in the road, and Lugh crossing on the Juba 
is reached 54 miles farther on. The river Juba here is about 100 yards wide, 
with an average flow of 200 cubic metres per second. Lugh, founded by 
Captain Bottego in 1895, lies imposingly on the east bank and has grown into 
a walled fort 100 yards square, equipped with wireless telegraphy in touch 
with Afgoi, the long-distance station near Mogadishu. The earlier Lugh wa 
named by Certeni in “L’Omo” as the “Tombouctou of Somalia,” but the 
small market on the north side outside the walls scarcely justifies the titlein 
these days. The writer however does illustrate the singular feature which 
gives Lugh its name of “‘the heel,”’ for he gives a sketch-map showing the loop 
of the Juba which washes the eastern wall of the fort swinging off in a curved! 
some 8 miles, returning to scour along the bank under the western wall. 

There is an efficient pontoon working on a cable and pulleys, and thre 
hours enabled us to descend the steep bank, cross the river, and land the thret 
cars in Lugh, where we were welcomed and entertained by the Italian Resi 
dente. With the entry into Italian Somaliland our confirmed bush habits 
much endeared to us by use, underwent a change, and the bush meal and open- 
air camp at the end of the day’s work were replaced by a programme of 
approximate arrival and departure and organized entertainment. 

From Malka Re the road distance via Baidoa and Afgoi to Mogadishu's 
559 kms., and the going is excellent at this time of the year. Between tht 
Juba and the Webi-Shebeli the country rises gradually until at Baidoa, 80 mils 
from Lugh, it is 436 metres up, whence it falls gently towards the coast. A! 
Burakaba, another 42 miles on, is a curious outlier of the Lias, a dull red sant- 
stone rising abruptly like an inverted elongated bowl, weathered almot 
smooth. Gradually the rock becomes replaced by cotton soil, and herds and 
native cultivation increase, culminating in what might almost be called 
intensive agriculture at Afgoi, where the road crosses over the railway bridg: 
28 kms. from Mogadishu. Much progress has been made in agriculture, and 
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crops requiring special treatment, such as cotton, sugar-cane, kapok, banana, 
and rice, are being attempted, with growing success. Appreciable as the 
development is, it is as yet at the stage where efforts are plainly visible, elemen- 

and unaffected by over-commercialization, and fascinating to watch. We 
shall refer to specific efforts later. 

For many miles the tall masts of the wireless station at Afgoi had stood out 
of the level plain which soon now will end in the coastal dunes. Afgoi is a 
neatly arranged bungalow town, beflowered and attractive, perhaps a future 
suburb of Mogadishu. It is the terminus of river transport from the north, 
for south of this point the Webi-Shebeli shallows and finally loses itself in the 
coastal sands. The northern limit for this form of transport is Bulo Burti, 
about 250 kms. from Afgoi. 

From here the road is double width and metalled, and in intention is a good 
road such as the builders speeded over at home, but fast native-driven heavy 
lorries have corrugated it to such an extent that we endured in considerable 
pain for 28 kms. the high-frequency vibrations of slow travel beyond anything 
wehad experienced before. It was therefore a great relief to breast a sandy rise 
and gaze down on the gleaming white city stretching along the sea front 
against the eastern light, the square towers of the cathedral rising over all. It 
isan astonishing sight when one considers the terrain crossed to reach it, but 
§ Mogadishu owes much to energetic and well-directed enterprise. The streets 
are wide and airy. There is of course the inevitable native market, defying the 
best efforts of inspectors directed to the production of a standard of cleanliness 
and health approximating to European ideas; but considering the generations 
of traditional usage much has been done. 

The railway to Adalei and Villagio runs down the main street to the ware- 
houses and jetties. This line is at present 113 kms. long, but there is a project 
toextend it to Yet on the Abyssinian border with an extension south-west to 
Lugh. Its prime importance presumably will be strategic. Like most ports 
on this coast, Mogadishu suffers from a shallow water-front and lack of pro- 
tection during the south-west monsoon. A breakwater is in course of con- 
struction. Electric and steam cranes handle on an average 400 tons a day. 
The southern and modern part of Mogadishu, barracks and official buildings 
laid out with gardens, is most attractive. 

It is interesting to find among the old buildings outstanding examples of 
Arab influence, and in the wood carving of doors decorative work reminiscent of 
Persianart, At the northern extremity of the old town stands a tower attributed 
to the sixteenth-century Portuguese. The last glimpse of the sea we had at 
Cape Verde was under the shadow of the Portuguese lighthouse of Les 
mamelles—a striking reminder of the wide wanderings of their navigators. 
Some idea of the modern development may be gathered from the imposing 
and beautiful cathedral, fittingly dedicated to mark the establishment of closer 
relations between the papal power and Fascism. The Governor’s palace 
faces it from the side of the great square in which also is the State Colonial 
Laboratory. 

From Mogadishu the route lay along the constructed strategic road reaching 

Kasim, 1485 kms. north, and after three interesting days we moved 
on to Villaggio degli Abruzzi, where we had been invited to spend the night 
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and view the scientific development work under irrigation carried out by the 
Societa Agricola Itala-~Somala (S.A.I.S.). This scheme owes its inception 
the dynamic energy of the Duke of the Abruzzi, who conceived the possibijiy 
of damming the Webi-Shebeli as far back as 1920 on his first exploration ¢ 
the southern portion of the river. The one thing necessary to fertility ingl 
these alluvial regions in the sterile tropics is of course irrigation, and th 
intensive experiment in cultivation at the Villaggio, although not on ase: 
comparable with the efforts at Sennar or the Sukkur, is most ably directed an 
enthusiastically carried out. A channel has been cut deflecting part of therive 
to a dam feeding distribution channels watering some 6000 hectares unde 
intensive cultivation of cotton, sugar-cane, cocoa, sesame, rice, and banany, 
Up-to-date machinery housed in concrete factories deals with the produc 
fed to it along the system of narrow-gauge railways covering the whole are, 
The annual output of cotton, second only in quality to Egyptian, was 10,00 
tons. Subsidiary industries are oils and fats and alcohol from molasses, kapo, 
and cotton-cake used on the experimental farm and also exported, The 
influence of the work of the farm is brought to bear on the grazing and fud 
area of 16,000 hectares used by the native population. This area will k 
brought under irrigation also. Experiments are in progress to improve the 
native breed of cattle, and we saw some fine young Piedmont bulls imported 
from Italy. The new stock appeared to be excellent. In passing, it seems 
possible that the Indian water-buffalo would be worth a trial, for it is both 
prolific and healthy under what appear to be similar conditions on Government 
farms in India. Some eight thousand natives are employed under the super- 
vision of eighty Europeans, many of whom have their families with them. 
Schools, hospital, and a veterinary clinic round off the work of the Society 
with a commendable completeness. The undertaking made a profit of 5 per 
cent. during the year 1931. 

Leaving Villaggio we travelled about due north along the right bank ofthe 
river, a good route, at a satisfactory rate of 75 to 100 miles a day, through 
Mahaddei, and Bulo Burti to Bilet Uen. At the last-named place we crossed 
the river and entered the Ogaden country. Sandy conditions prevail, and itis 
soon evident that the alluvial plains and more fertile regions are to be lef 
behind. At Ferfer the route swings north-east towards Sinodogo, and som 
mounts the limestone plateau which, with the sole relief of dried wate- 
courses, will continue beyond Galkayu (Rocca Littorio). The plateau is by 
no means flat however, and undulates steeply for short distances. The strata 
too for miles at a time dip vertically, making the travel hard going and in 
addition playing havoc with tyres. Frequent repairs were necessary, aud 
many were the devices tried. Nomadic bands found the operations of absotb- 
ing interest, and would squat around phlegmatically with cynical expressia, 
greatly intrigued by the sight of a lady seated under a bush, busily stitching 
canvas round an inner tube, while three tattered and perspiring men sawed 
off lengths of outer cover and stripped the rubber from them to make inside 
gaiters to cover the widening holes. 

The route designed as lateral communication behind a possibly hostile 
frontier is equipped with 100-litre petrol pumps at the posts and roughly at 
intervals of 200 kms. along the road: a wise precaution, but a somewhat 
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unusual sight in the bush. It is one of the lessons of the sharp rebellion of 
1925-27, and serves also the Government-subsidized mail service from 
Mogadishu to Bender Kasim. In spite of tyre troubles we made good progress 
when running, and covered the 235 kms. from Sinodogo to Rocca Littorio 
in two travelling days. The last-named is known to the Somalis as Galkayu, 
and has a typical fort, well situated. The native market deals mostly in hides. 
Branch tracks run from here to Obbia on the coast, 225 kms., and also via 
Galadi north-west to Damot near the British—Abyssinian frontier, 260 kms. 

About 2 kms. to the west are important pools scoured out of a deep limestone 
wadi, shaped like cooking-pots, dark and sinister. ‘The Mad Mullah, who was 
isolated in the Nogal valley as the result of combined British and Italian 
action, made use of these pools frequently and, it is alleged, threw into them 
with vigorous impartiality his prisoners and such of his own followers as 
displeased him. From Galkayu we ordered by radio more tyres, hoping these 
would overtake us before we were brought to a standstill by bursts, within 
sight of our objective. 

The road on, after crossing a wide dry wadi at Badwein, gradually rose 
beyond the jagged limestone to the overlying quartzite and sandstone of 
Jurassic age, with laterite and occasionally basaltic fragments. To the west 
the hills reared up, bare and banded with hard sandstone, an area deserving 
close geological survey. Entering the Nogal territory close to the British 
border 8° 5’ N., the route rises to close on 1000 metres overlooking the great 
5 Nogal valley. This depression, which comes down from the region of Burao 
in British Somaliland, is along this route nearly 60 miles across and sinks well 
below the 500-metre contour at its lowest point. The actual torrential water- 
course was but a hundred yards wide, and contains no surface water at this 
time of the year. 

We halted at Geroweh Fort just over the southern edge of the Nogal valley. 
Itis the nearest military post to the British border, distant in a straight line 
about 10 kms., and it was to this point that we should return after reaching 
Ras Hafun, to continue our journey north-west through British Somaliland. 
There is a northern route through Baran and Jid Ali, but the approach of the 
rains, which first appear along the hills of the northern coast, made this a 
risky journey. The wadis are then quite impassable. At Geroweh we experi- 
enced one of those pleasant digressions from the more serious toil of travel. 
The Commissario from Kallis travelled some 130 kms. to meet us, justifiably 
proud of the welcome he brought with him, the traditional beverage of the 
Englishman, bottled and excellent. 

_ From Geroweh the road runs north-east to Sinugwif, 63 kms., where there 
isa branch to Ehil and Illig, at the mouth of the Dun river, the name given to 
the watercourse at the mouth of the Nogal valley. The wide Nogal depression 
is historically interesting to us, as being associated with the several indecisive 
attempts to break the power of the Mad Mullah; operations which began in 
1899 and were not concluded until 1920 when he died, presumably of influenza, 
after sending defiant messages to the British Government from his deathbed. 
In 1904 an expedition up the Nogal valley twice defeated him, but he was not 
captured, and in 1905 by the Treaty of Pestalozzi he was assigned the territory 
ofthe Nogal. To the north of the Nogal valley the country rises to a limestone 
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plateau over 1000 metres high, and is sparsely populated. The Migurtin 
nomadic, and we saw no houses. Game was more plentiful but extrem 
shy, Soemmering’s and Speke’s gazelles, and even the usually easy dikii 
keeping well out of range at the first sight. The irresponsible practice 
shooting from cars is the cause of this. 

The white tower of the new fort at Gardo (there is an old abandoned fon 
also) stood up out of the plain during the morning of the second day fron 
Geroweh, and soon we were being welcomed by the Commander, Capniy 
Roberto Chimmaruta. Here we were pressed to await the arrival of our tyre, 
now seriously needed. Deciding to stay at least three or four days, we wer 
enabled to gain an intimate knowledge of the activities of an isolated po 
nearly 200 miles removed from military stations north and south, and certaiy 
to be completely cut off should some fanatical mullah raise his standard ip 
Migurtin or Nogal. Defence is therefore its primary concern, and to this end 
it is well situated and designed, having its own abundant if somewhat gypsun- 
flavoured water-supply within the outer wall. The main building is stout 
walled and spacious, surmounted by a square tower some 40 feet high. Ther 
is an excellent little hospital and dispensary completely hidden from hostik 
fire. The dispensary is frequently used by the nomadic tribes halting fr 
water as they move among the scattered grazing areas between the hills. Itis 
hoped to include veterinary services in the functions of the post in the ne 
future. 

The contrast in appearance of the old fort, its sole function menacingy 
obvious, and that of this pleasing but efficient social unit typifies better tha 
description the faith and hope for the future held by the rulers of this inhos- 
pitable northern territory. In 1926 this grim pile was the scene of one of thow 
fierce and bitter conflicts more familiar to us as empire builders on the North- 
West Frontier, and marked with the same heroism and faithful sacrifice, 
against every inducement to change sides and live, that has marked indelibly 
the record of that turbulent line. The rising in Migurtin in 1925 forced the 
locally recruited Somali bandas to retire on Gardo, and in 1926 some sixty- 
three were invested beyond reasonable hope of extricating themselves. Fora 
time they spurned overtures and appeals to throw in their lot with the rebels, 
and then withstood determined attacks by two thousand foes, whose access 
to the wells without the northern wall was denied by the defenders. Finally, 
driven to the last tower, they fought to a finish, three sorely wounded survives 
escaping under cover of dark to make their way painfully to Kallis and report 
to their commander the loss of the fort. Fifty-nine bodies were thrown into 
the inner well of the fort. The inner walls of the tower are still stained with 
brown streaks from the platform to the ground, a testimony that is sufficient 
in itself. A plaque commemorates the heroism of this little band. ; 

Menticn should be made here of an interesting experiment in the formation 
of a camel corps using local Somali camels, instead of the type imported from 
Arabia in the case of our own corps in Somaliland. The camels are smalle 
and of course accustomed to the diet obtainable in the country and the climatic 
conditions. The Somali does not burden his female camels and makes but 
poor use of the male, but they have responded to training and care and theit 
pace and nimbleness have been worked up. Their equipment is much lighter 
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than our own, and extra ammunition is carried in bandoliers on the neck of each 
camel, There is no doubt that their presence has a salutary effect on the 
activities of the predatory raider. Close co-operation with the British officials 
over the border has brought the career of the lawbreaker within the limits of 
“dangerous trades.” 

Another activity which owes its inception and development to the com- 
mander of the fort is the sinking of some six wells in the hard limestone. There 
were signs of approaching water at 36 metres when we were there. For this 
work bandas and camel corps personnel are divided into labour gangs working 
night and day, and Somalis visiting the wells allotted to them are “induced” 
to put in four hours’ digging as the price of watering. They do not like it of 
course, but the alternative is somewhat naively put to them and a sense of 
humour compels them to accept the situation. We were able to witness the 
checking up of work in the night hours. A weighted rope was let down the 
well marked off in metres and checked off at the surface by the commander. 
Having regard to the known rate of manual labour of the Somali the excavation 
for four hours seemed impossible. He flashed his torch down into the depths 
and it lit up in striking relief a black figure who had gathered the better part 
ofametre of rope under his ample feet, an amount he hoped would be accepted 
above as a record of honest toil. No word was said, but there was a roar of 
laughter from below joined in by the chief.standing with us, followed by 
renewed thuds and grunts as the picks went to work again. Ultimately there 
will be a permanent native settlement, and it is hoped a market. 

The appearance in the north of heavy clouds warned us that further delay 
might prove disastrous and possibly hold us back for some weeks, as the 
Nogal valley would be quite impassable over wide stretches of alluvial soil, 
should the rain beat us. Accordingly, although without our new tyres, we 
patched up what we had and in some trepidation set out north towards Las 
Daua, and the junction track for Hordio and Ras Hafun. 

The limestone plateau persists, mounting slowly for about 43 miles, where 
adry wadi cuts across it from the west, revealing hard level limestone bands, 
coralline and weathered into rectangular blocks in the hillsides. These 
alternate with friable pumice-like bands running anything from 10 to 20 feet 
thick, At Bandar Hargei, 60 miles north from Gardo, the country is much 
broken, and climbs to a general level of 1500 metres. There is much volcanic 
material, laterite and basalt, east of the route at about lat. 10° 8’ N., long. 
49° 6’ E. Some of the surrounding hills mount to quite 1000 feet above this 
level. The map in the monthly Ressegna Economica shows a route from Hargei 
direct to Irredame, but this is quite impracticable, and motor traffic goes farther 
north to Las Daua fort (native banda), where it branches east from the Bandar 
Kasim route. Las Daua is in the Darror valley, which has the characteristics 
if not the size of the Nogal valley. The drop in height to Las Daua on the 
southern edge of the Darror bed is nearly 750 metres, and sandy conditions 
take the place of rock. From here the journey is difficult for loaded vehicles, 
and we found that to pass Irredame post meant a couple of days’ hard digging 
ina shade temperature of over 110°. There is some game and occasionally 
We saw a few ostriches. 

One climbs out of the actual Darror bed and follows a switchback course 
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over the gritty mound-like hillocks flanking it on its southern side, Wing 
blows dust from the decomposed limestone, and volcanic rocks together with 
quartzite fragments cover the flat tops and slopes of the hillsides, makin; 
progress slow and difficult. These stretches alternating with sand beaten by 
the wind into a treacherous crusty surface further added to our troubles, byt 
gradually we approached the great deserted fort of Skushuban. 

The appearance of a cleared area, perfectly level, marked with whitewashed 
corners, suggests a landing-ground, as near perfection as a pilot could wish 
for in dry weather, and the fort cannot be far ahead. There is only a faint 
indication of a wadi stretching across the front from west to east, and the 
horizon holds only the same gentle undulation. A sudden turn round a knoll, 
and there lies a wide valley broken by pink and grey hills. Dark green clumps 
of foliage mean water. It is a jumbled region, mostly without form and linea 
arrangement, except for one big bluff that faces like a ship’s bow up the valley, 
splitting the watercourse into two beds. On the western peak of this bow stands 
the white fort of Skushuban, its walls on the north and more precipitous side 
precariously balanced on a hard limestone band which is undercut by weathered 
caves. There is a sheer drop of 150 feet on that side, and the limestone further 
tumbles down another 50 feet to the watercourse and great limestone caverns 
deep with sweet cool water. Here are the gardens, still tended by native 
servants. Built to accommodate a battalion, it is now deserted save fora 
guard. An enthusiastic young Italian officer had modelled a bust of the national 
hero, and it stands imposingly on a plinth some 20 feet high, overlooking the 
valley and the bare wastes to the south. 

From Skushuban the route returns 5 miles and then crosses the Darror 
valley obliquely, mounting the final laterite plateau which extends to within 
20 miles of our objective. The route has been cut in a zigzag down this escarp- 
ment, and is both in gradient and surface an excellent piece of work. Descend- 
ing to the coastal dunes we ran into a sandstorm dead against us, often 
compelling us to halt and shelter from the lashing hail of grit and completely 
obliterating all trace of tracks. Here at this time of the year the sand-dunes 
are continually shifting, the route is hard to find, and progress is slow. Four 
hours of this unpleasant travel however brought us in view of a hazy coast-line 
visible between the sand-clouds, and we finally pulled up within a short 
distance of the Indian Ocean, 11,300 miles of African travel from Cape Verde. 
Across the intervening sea stretching east could be seen dimly the peak of the 
Hafun headland. We struck the coast about a mile north of Hordio, or Dante, 
the mainland headquarters of the flourishing Societa Anonima Migurtini, 
and the site of the salt-pans reputed to form one of the world’s greatest salt 
works. The appearance of such industrial activity in this extreme of isolation 
is truly amazing. We were invited to stay with the chief officials and visit the 
works both here and at the loading point, Hafun, 26 kms. distant on the 
peninsula of Ras Hafun. Considerable areas of the low-lying coast are sub- 
merged at high tide, evaporation is rapid, and the sea-water free from the 
impurities of the mangrove region farther south. In fact the salt obtained 's 
in the first instance 97 per cent. pure. Owing to the low level salt-pans at 
constructed with the minimum of expense. An up-to-date system of pumping 
stations floods the pans at intervals, and each pan takes from four to six months 
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to fll with salt to a depth of roughly 3 feet. The dried pans reflect a beautiful 
famingo pink, giving a delightful picture impossible to capture with the 


era. 
The salt is piled on carriers and elevators and later conveyed by rail to the 
terminus of an overhead cable connecting the mainland with Hafun, the 
departure point in deep water 26 kms. distant to the east. There it is stored 
in suitably constructed warehouses, endless belt-carriers taking it to the 
required level on the floors. Between October and March the loading goes 
on day and night, on an average a gooo-ton steamer being loaded every three 
days. The steamers lie 34 km. off-shore, and carriers run out on cables sup- 
ported by pylons, to be automatically tipped into shutes to the holds. Addi- 
tional machinery is being added to bring the export up to 750,000 tons per 
year, and though affected in 1932 by the Indian boycott, future expansion 
seems reasonably assured. The social services are excellent, and the hospital 
is equipped with an up-to-date operating theatre. About 300 Europeans and 
2000 natives find employment. We visited the work at Hafun as the guests 
of the Director, and were impressed by the efficiency of the plant, which em- 
bodied the latest modern improvements. One of the most serious problems is 
undoubtedly the oxidization of metal caused by the salt-saturated atmosphere, 
even the steel girders embedded in the concrete structure being affected by it. 

We started back for Gardo on August 18, and reached that post on the 21st, 
without incident if we may omit the careful nursing of our overworn tyres, 
normal to our daily life. Finally on September 1, equipped with new tyres, 
we were able to bid farewell to our host and a gathering of four of his friends 
at Gardo and return to Geroweh for our passage across British Somaliland via 
the Nogal valley to Burao, Sheikh, and Berbera. It is not proposed to consider 
this part of the journey in any detail, as that country must be familiar to many 
either by experience or report. Three features were striking however on enter- 
ing British Somaliland : one was that a wide road was constructed right up to 
the British border from the main route south of Geroweh and from there 
ceased ; the second was the prevalence of game, including the larger mammals; 
and the third the denser population and presence of large grazing herds of 
cattle along the Nogal valley. The high plateau of Somaliland towards Burao 
brought a welcome tonic in climate, the nights cool and fresh, a contrast to 
what certainly lay ahead, in Berbera and along the coast to Jibuti if it were 
possible to travel by that route, for well-informed and well-meant advice was 
more than a little depressing. Light motor transport had made the journey 
fairly regularly eight years ago, but financial stringency had led to the abandon- 
ment of repairs to this difficult track and it was now completely lost under sand 
or cut deeply by flood water from the plateau. Much of the coastal area is of 
the type known to the French as “‘marigot,”” which after rain becomes of the 
same consistency and depth as a mud flat. There was no danger of rain, though 
food-water was imminent, and so also were the partial inundations of the sea 
a the north-east winds freshened towards the monsoon period. 

However we descended the magnificent road that drops more than 3000 feet 
from Sheikh towards Berbera over the hinterland plateau, not daunted by 
these things. The coastal stretch was to prove a serious trial in more ways 
than one, for within a mile of Berbera, as we were driving against a scorching 
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wind, flames burst out round the petrol tank of the first car, and we were on} 
just able to get them under in time to prevent an explosion. Choosing a line 
near the shore we soon became involved in mud patches, and on one oceasion 
two and a half days were necessary to get the cars over a soft patch of less tha 
100 yards. Progress was so slow that we did not reach deserted Bulhar uni 
the 12th. So soft was the sand beyond that at times it took over twenty 
minutes to move a car length. The great strain caused a ball race to split and 
the necessary repairs had to be done in Jibuti. The breakdown occurred jus 
7 miles from water, and this had to be fetched on foot while we waited for the 
return of repairs for two days. 

Elma Wadna, 1850 feet, a projection from the high plateau, comes down 
nearly to the sea some 60 miles from Berbera, and we decided to push inland 
over the harder ground at its base. Although somewhzt lost for a day we mate 
progress and avoided a stretch of the almost impassable sand, reaching Zeik 
close to the French border whence a better route is in daily use to Jibuti, 

Our original intention had been to enter Abyssinia, but a review of the 
probable difficulties, both official and geographical, caused us to reconsider, 
These, coupled with a personal report of the French Commissioner at Dikkil 
that Dankali raiders were out and his post was continually under fire, made the 
prospect unattractive. He could assure our safety up to and slightly beyond 
his post by a strong guard—but after! His eloquent gesture was sufficient to 
decide us that a small war was to be avoided. Accordingly we arranged, after 
much trouble and bargaining, to cross the Gulf of Tajura by tug-drawn lighter 
some 30 miles to Tajura, an important market in more flourishing slaving 
days. The tug proprietor refused to take us to Obok, whence we hoped to 
make a coast journey into Eritrea, so it had to be either a coast route between 
Tajura and Obok or a cut through the mountains of the lower Mabla range, 
dropping into Obok that way. Outside opinion was pretty firm that both were 
impossible and that we should return. We landed precariously at Tajura ani 
decided in spite of the formidable look of the country to tackle the “overland 
route,” assisted by twenty odd men from the port at Tajura. There are two 
distinct raised coral beaches, one at 18 metres and the other at nearly 25 metres 
along this coast, and the basaltic plateau slopes down and into the sea in deep 
water at points cutting out the possibility of travelling along the coast. Accott- 
ingly the three cars set out with extra loads of planks, crowbars, shovels, and 
food and water for the soldiers, a truly formidable weight for such country. 
Within a mile of Tajura on the east is a wide torrent bed which, according 0 
a native guide, reached up and crossed easily into the Dallai valley, down whith 
we could make a comfortable journey to the coast, and then run along the 
beach to Obok: he had done it with a camel. A few days later we almost 
doubted the latter statement. : 

The hills of the Mabla range on the north rear up magnificently, often m 
vertical cliffs, and appear to shut in and lock the selected valley. In three days 
we reached the head, some 18 miles, passing at times through gorges not much 
wider than the lorries. At 18 miles we halted on the side of one of two hillso! 
bauxite deposit—an inexhaustible supply could it be transported. Crowbar 
and pick alone had made our route so far. The height here by baromett 
reading was 450 metres. Thence we dropped down with no more than ordinat 
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difficulty to a river-bed. Progress was slow, for the combined efforts of the 
arty were needed to roll boulders out of the track of the cars, but so far we 
had met no precipitous wadi or cliff face—both a nightmare. 

True, some of the slopes were alarming, but we had till now avoided the 
yse of block and tackle. Our guide, a wiry old greybeard, became elated, 
and his translated remarks were to the effect that “one more mountain 
remained, but it would be easy.” A narrow cleft between two peaks was 
shown us as the culminating point, and by the evening we should be bathing 
inthe sea. On reaching the narrow cleft, a mile and a day’s work ahead, we 
found that it opened into a ravine choked with boulders 20 to 30 tons in 

isht! There was no going back and no moving the boulders, so the cars 
were hauled up the hillside by block and tackle and let down by the same 
method beyond the obstruction. That brought us to more open country 
running along near the crests of hills, while to the south a lava-strewn 
plateau stretched away apparently to the sea. We were approaching the final 
difficulty, Mount Mangaya. A slight apprehension appeared to disturb the 
features of the guide, and in spite of his assurances we harboured doubts, 
thoroughly confirmed when the valley of Dallai opened out apparently 
vertically below us, 800 feet down. 

It looked impossible. True, there was a footpath, a typical cliff path such 
as one sees on the rocky west coast of England. Reconnaissance north found 
valleys ending in gorges and tumbled masses of blocks, to the south a 
vettically sided canyon quite 400 feet deep cutting right across any path we 
might take. There was nothing left but to prepare a track and select stout 
thorn bushes to act as anchors for our block-and-tackle stages into the valley 
below. The track was partially cleared in four days, and the first car lowered 
intwo. The angle was alarming, and the combined efforts of the party working 
ona four-fold block were just sufficient to ease the heavy vehicles down. On 
me occasion the rope snapped and she slipped away. Miraculously as it 
seemed she gathered a mass of debris with her, and pulled up in a water-cut 
depression in the hillside. There were many anxious if exhilarating moments, 
but after three more days we emerged into the dry river-bed below, and rested, 
well content. 

The short journey down the Dallai bed to the sea took two more days, and 
we passed the mouth of the canyon which was found by reconnaissance from 
Mangaya to cut across our path on the plateau above. It took another four 
days to make the journey along the sand above high-water mark, and once 
forsaking it for the shore we nearly came to grief. We sank in at low tide, 
and for a time all efforts failed to dislodge the cars as the tide came in. By 
good fortune we were near Obok, where for periods there is only one high 
tide in twenty-four hours, and this abnormal occurrence saved us, but only 
bya fraction ; for as the last car was hauled frantically above high-water mark 
the tide was lapping its wheels. At this point we ground our way to the 
limestone cliff and up the Lutela valley, climbing on to the raised coralline 
beach, and dropped into Obok after the most strenuous period of the journey. 
It was not a route to be recommended, and we feel sure that M. Bernard, the 
French Commissioner who accompanied us for the experience, would give 
little encouragement to future travellers to attempt the journey. 
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Obok, once important as the headquarters of French administration, has 
been superseded by Jibuti, and is practically deserted. The jail still stands, 
gaunt but spacious. ‘There is a well-known natural hot gas vent at Obok with 
such a medicinal reputation that Arabs from Aden and as far north as the 
Yemen have visited it. The sulphureous gas comes out from a hole a foot 
across covered in by a rough shed, standing on the 30-foot cliff about 100 
vards from the shore. No explanation was found for the curious behaviour 
of the tide mentioned before, which we observed on three consecutive days. 
Tides at Tajura, 30 miles west up the gulf, we were told are normal. 

From Obok the route roughly follows the Red Sea coast to Massawa, 
over 800 kms., with excursions inland over the hills to avoid bad sandy 
stretches and areas inundated by spring tides. Due west of Perim the 
country becomes definitely volcanic and is strewn with lava blocks. Small 
cones are frequent, and one at 12° 10’ N., 43° 13’ E., exposed by a landslide 
or explosion, displayed its pipe and intrusive lava sheets. Between here and 
Bailul north of Assab the coastal region underwent intense activity. We were 
told by a geologist investigating the area round Assab that he had noted over 
one hundred cones within a radius of 20 miles of his headquarters, all now 
extinct. 

Assab is a port of some importance chiefly for the export of salt and dried 
fish, There is evidence of solid development, particularly in the saline works 
and in the provision of a well-equipped aerodrome. At Bailul, north of 
Assab, busily engaged in the manufacture of ‘“‘toddy,” the coastal region 
drops almost to tide level, and the route proceeds inland through most 
interesting crater country. The track bends due west to Wadi (Hal Hai in 
the Sudan 2 million map), which it reaches after passing over three ranges 
of lava plateaux, each from 100 to 150 feet in height. There is excellent water 
at Wadi, commanded by a sangar-built fort on a conical hill. Ten miles on, 
turning again north, the route leads up a difficult valley culminating in a pass 
surrounded by a jumble of volcanic craters, which look as stark and un- 
weathered as if still active. Glimpses of the sharp-lined craters through 
crevices in the lips convey the apprehension that an outburst might occur 
atany time, At the highest point stands Dodira, 1549 metres, a sinister pile 
Whose successive outpourings are plainly visible. In a generally dry country 
there is excellent water near the route coming out from a massive granitic 
rock in a small ravine. 

The route proceeds west of Dodira over a scrub plain deep in volcanic 
dust from grey to black in colour, and powdery to coarse grit in quality. 
From the plain to the west are visible three roughly parallel ranges, jagged 
and sharply outlined against the sky. Closer examination showed that they 
were schists, gneisses, and felspathic rocks, contorted and twisted, probably 
of great age. In places the crests of these jagged hilltops are overlaid with 
sheets of almost black lava, doubtless outpourings from Dubbi, within 
3 miles of the nearest range. This volcano is interesting as having on its 
southern shoulder a lava flow of no greater age than sixty or seventy years. 
Aged Dankalis of the neighbourhood remember it distinctly, so they say. 


There are no less than eleven minor craters surrounding the volcano on its 
Western side. 
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From here one drops back to the coast at Edd. In travelling along the 
sandy coast from Edd we again suffered misfortune. Under the terrific strain 
of grinding through resistless sand in auxiliary gear, all three cars fracture 
ball-races within 7 miles of each other—a misfortune which was destined tp 
delay us for nearly three months. Stripping the rear axle of one of tk 
damaged cars we managed to extract an undamaged race and fit it inty 
another, after which we laboriously made our way to Tio. The kit wy 
transported by dhow from near Ras Sirbut to Tio, a native village of perhaps 
a hundred persons engaged in shark fishing, situated on a tiny coral peninsul 
standing bare, but 12 or 15 feet above mean sea-level. The apparently 
imposing mosque and house of the chief give a false impression of the 
amenities of Tio. We were obliged to live in our canvas shelters on th 
windswept tiny space. 

One can be excused for doubting verbal reports of meteorological condi. 
tions in these regions, for we were told that the coastal areas had not seen 
rain for five years. Christmas Eve, Christmas Day, and New Year’s Dy 
saw us submerged to a depth which reached the bottom of our camp beds, 
Heavy showers swept over the hills to the west during the whole of January, 
Fortunately there was a small wireless station in the care of a Residente, and 
we were able to communicate with England and order spare parts. Mea- 
while we were constrained to pass our time in writing, sketching, fishing 
bathing (in spite of sharks), and hunting for food both for ourselves and the 
two leopards. This sounds like an ideal life, and there is no doubt thet 
suitably enlarged into advertisement form it would popularize Tio. Actually 
to take the hunting as an example of the reality behind the pretty picture, 
eleven safaris, each of not less than 12 or 15 miles hot tramping, produced 
two gazelle! We were however more fortunate when we covered greater 
distances in the one car now with us. 

We were a never-failing source of interest to the Dankali population, the 
attention of the children being at times of well-intentioned but doubtful 
assistance. The cast-net fishermen here were particularly skilful. Occasion- 
ally four whales appeared within a few hundred yards of the shore, and spent 
hours charging through the shoals of small fish. 

Ultimately our spares arrived, and Mr. Glover, accompanied by Mr. 
Morgan, sailed back along the coast in a dhow and repaired the two derelict 
still in the region of Ras Sirbut. Our departure from Tio was marred by 
what might have been an accident fraught with serious consequences, for 
in lifting the cage containing our female leopard the door opened, and int 
flash she was out and had seized a small child by the shoulder. But forthe 
swift presence of mind of Mrs. Glover, who seized the leopard’s nose and 
stopped her breathing, the child would certainly have been killed. When 
after some moments the leopard released her grip the child was unconscidls 
and Mrs. Glover badly torn in the arm and hand, wounds which were painful 
for a long time. The child, we were glad to hear, recovered. 

At Mersa Fatima, south of the peninsula of Buri, the country changes, 
and the sandy coastal region is cut out by hills which come down to thes 
Vegetation too is unexpectedly prolific. The rain had clothed the valleys 
and seashore with abundant grass. It was possible to step off a thick gras] 
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into the Red Sea at some points. The route avoids the Buri peninsula 
by climbing on to a lava plateau about 600 feet above sea-level and, after 
passing green grazing areas well stocked with cattle, drops to sea-level at 
Arafali. From the plateau the numerous small islands, deep green at this 
time of the year, make an ideal and beautiful picture, quite unlike precon- 
ceived ideas of the Red Sea area. Here we passed out of the area of the 
Danakil and met with the more sophisticated Samartina, living in villages 
and tending excellent herds. 

Climbing once more through Zula to avoid the Ghelem mountains near 
the sea, we soon came in sight of Massawa, gleaming white and imposing, 
and with the shedding of our tattered bush clothes we cast off also the 
poignant memories of the difficulties and labours now behind us for ever. 


DISCUSSION 


Before the paper the PREsIDENT (Major-General Sir Percy Cox) said: Our 
keturer is Captain Andrew, and the paper on the Somali Coast covers a section 
of a gigantic expedition led by Mr. Glover, who is with us this evening, from 
Senegal on the west coast of Africa to Kenya and up through Italian Somaliland 
to Cape Guardafui, the most easterly point of Africa, along the coast and on 
through British and French Somaliland to the port of Massawa in Eritrea. The 
apedition occupied two and a half years, but of course the party was not 
travelling the whole of that time. The journey was made entirely in motor cars, 
and altogether the expedition accomplished a remarkable feat. The objects were 
to collect, principally, small mammals, and study as far as possible the geo- 
logical aspects of the country passed through. A vast collection of material was 
brought back and is now under examination at the museums. 

Itis impossible for the whole of the country traversed to be dealt with in one 
lecture, and so to-night we are to hear from Captain Andrew of the journey from 
the Kenya boundary up through Italian Somaliland, and then along the coast 
ftom Cape Guardafui to Massawa. Captain Andrew is, or was, by profession 
an officer of the Army Educational Corps, and resigned his post for the purpose 
ofjoining the expedition—a very sporting enterprise on his part. I now call on 
Captain Andrew. 


Captain Andrew then read the paper printed above, and a discussion followed. 

The PresIDENT: We have with us to-night Major Horsley, who has been 
Te the government of British Somaliland and is home for a few weeks 
on leave, 

Major B. H. Horsey: I have only administered the government of Somali- 
ind for a month or two while the Commissioner was on leave. I cannot add 
very much to the interesting lecture to which we have just listened, but I can 
wrroborate what Captain Andrew said with regard to difficulties of travel, 
because I remember a journey undertaken by Major Lawrance, the present 
Commissioner, on one of our grand trunk roads which occupied thirteen days 
during which only 250 miles were covered. 

It Was interesting to hear Captain Andrew’s remarks with regard to Somalis 
sending girls down the wells to ascertain the condition of the water. It is true 
that in British Somaliland there are wells which go quite a long way underground, 
and whoever first goes to the water after it has stood for a few months without 
ise, may lose his life on account of the gas which has accumulated. Camels go 

distances from the wells and are often without water for forty days at a 
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time; after the rains they are sometimes as long as three or four months Withou 
water. The wells, which are impregnated with gas, stagnate during their absence 
and when they return to the water whoever disturbs it first runs a considerbj 
risk of being affected by the gas. I have known as many as half a dozen casual 
in a year, after the rains, among the people who have opened up the Wells: an 
there are several casualties every year. Captain Andrew told us that they usuah 
send a girl down to the water first. Well, a man who kills another in Somalilinj 
has to pay, according to native custom, one hundred camels to the victim’s tri. 
When a girl is killed it is only necessary to pay fifty. This may give point tothe 
choice of a girl to take the risk. 

The Somalis love litigation, in fact, it is one of their recreations, and a goo 
deal of our time there is spent in settling disputes and putting a stop to tribj 
fighting, which occurs spasmodically. The Somalis will behave very well fy 
four or five months at a time, but immediately a man considers that his dignity 
has been affronted he can only right matters by fighting, and since the honour¢ 
the individual involves also the honour of his tribe, it follows that the tribes 
frequently implicated, and after several months of peace it is not uncommonty 
learn that a dozen men have been killed in a tribal fight of trivial or obscur 
origin. 

The PRESIDENT: We also have with us Mr. Phillimore, who is in the Camd 
Corps, Somaliland, and has made a great study of the Somali language ani 
people. 

Mr. A. F. PHILLIMoRE: I am sure the lecturer would agree with me tha 
Somaliland is one of the most interesting and unspoilt countries in Africa, and 
the people amongst the most interesting and charming natives to be found any: 
where in the world. An enormous number of people go out to Africa every 
year, but very few go to Somaliland. Many sporting expeditions go to Keny, 
‘Tanganyika, and farther south, but very few to Somaliland. Although thereis 
not quite such a big variety of game there, it is possible to enjoy some of the most 
sporting shooting in Africa, and probably the best shikaris in the world are there 
also. It is also probably the cheapest part of Africa in which to shoot big game, 
I hope more people will be encouraged to go and hunt there in preference 
other parts of Africa. 

The PresiDENT: Mr. Calder is in charge of the section of the Colonial Office 
which deals with Somaliland. It will be interesting if he will give us his views 

Mr. J. A. CALDER: Somaliland is one of the most interesting countries with 
which we at the Colonial Office have to deal. We are able to maintain only: 
skeleton administration there, and it is instructive to consider exactly what 
hope to accomplish and how we are attaining our object in contrast with other 
nations. Next door to us there is Italian Somaliland. Italy, having few colonies 
and being prepared to spend plenty of money on those she has, runs her patt of 
Somaliland on a scale of expenditure with which it is impossible for us to com- 
pete. The Chancellor of the Exchequer would be horrified if we wanted to 
launch out on the same scale of expenditure as Signor Mussolini. 

As I say, we have a skeleton administration in British Somaliland; we cannot 
attempt any close control. To a large extent we leave the Somali tribesmen to 
govern themselves. We settle disputes between the tribes and administer 4 
rough-and-ready justice without the aid of judges, barristers, or technicalities. 
On the whole I think that the Somalis appreciate our methods and that they 
would certainly not be willing to change places with their brethren in Italian 
Somaliland. But one of their standing grievances is that since the Italians 
developed Italian Somaliland it is no longer possible for British Somalis to 
water their flocks and herds in Italian territory whenever they have that inclina- 
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tion. The Italians in administering their country naturally feel that they should 
look after their own people, but it is difficult to explain to the Somalis exactly 
what is implied when two civilized countries lay down a boundary where pre- 
viously there was none. In many places the artificial frontier cuts through the 
traditional grazing grounds of Somali tribes. 

Although we cannot spend great sums on our Somalis, we do spend a certain 
amount. We received a grant from the Colonial Development Fund to enable 
us to bore wells. Water is the important factor in the life of a Somali; by boring 
for wells we have conferred considerable benefits on the people. Further, by 
maintaining a small veterinary department to look after their flocks and herds 
we have helped them still more. I think, on the whole, our rule is popular. It 
is an interesting task. We cannot accomplish anything striking, promote any 
great development of trade or anything of that kind, as we are able to in some of 
the neighbouring colonies where there is a richer soil: for instance, Uganda, 
where there is a great native cotton industry, or Kenya, where there are European 
settlers growing coffee, maize, and sisal. But we do the best we can with the small 
means at our disposal, and find it one of our most interesting tasks. 

The PRESIDENT : Before I close the proceedings I should like to add a word or 
two regarding British Somaliland. I can endorse what Mr. Phillimore has said 
as to the character of the Somalis. My wife and I spent four years between Zeila 
and Berbera in the early nineties, and we have happy recollections of our associa- 
tion with the Somalis. I would like to cite an instance of what I may call their 
sporting nature. While I was in charge at Berbera, in the position that Major 
Horsley now occupies, though under a different name, I was called upon to 
undertake a punitive expedition to punish certain tribes which had been raiding 
caravans for four or five years, there being a heavy account against them for loot. 
With our local Camel Corps of about 200 men and 2000 friendlies we gave chase. 
The tribe were nomads, of course, and got wind of our coming. We kept them 
on the run for six weeks, every now and then catching them up and having an 
action, and eventually we returned to Berbera with an enormous amount of 
cattle and other live-stock which was sold for the settlement of the claims against 
the tribe and the cost of the expedition. That was in 1894. Five years later 
(I then being in India) I went back.on leave on a shooting expedition, and I 
could have travelled about the country with a walking stick: those I had had in 
the past to fight and who had been my enemies could not do enough for me. 
They bore no malice, fully recognizing that I had acted as the instrument of 
government, and they treated me with the greatest friendship and hospitality 
Avery fine trait in any people. 

Now with regard to the lecture to which we have listened with so much 
enjoyment. For a long time we have heard very little about the region of Somali- 
land. I agree that, on the whole, it is an inhospitable country. As Mr. Calder 
has said, the Italians, with wonderful enterprise and by the expenditure of a great 
deal of money, are doing a good deal compared to what we can do. I think they 
must be going on the principle attributed to Mr. Lloyd George and his experi- 
mental farm: they intend to make it pay whatever it costs! 

You will remember that the last lecture here described a motor-car expedition 
across Central Asia, and we then saw the extraordinary difficulties that could 
eventually, with time, be overcome by motor transport. Now we have heard of 
motor expedition right across Africa and along a most inhospitable and difficult 
length of coast; we have seen again what the explorer with motor transport has 
to look to and what his cars can stand. Of course time is very necessary. You 
cannot be hurried, but given sufficient time you can pass, and it is extraordinary 
What a car can be made to do. I am rather inclined to think that Mr. Glover, 
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whom I wish we could have persuaded to come on the platform this eye 
when he took Mrs. Glover on such a trip must have gone rather on the Pring 
of the Somalis who, as the lecturer has told us, test their wells by sending thi 
ladies down to see if they emerge alive. But Mrs. Glover has fortunately al 
out with health unbroken and unharmed, even after that incident with 
leopard which might have had the severest consequences. I take my hat off 1 
her for the great courage she displayed on that occasion. 
It only remains for me now to thank the lecturer for his interesting lectyy fl 
and the pains he has taken to give us by photograph and by sketch an idea of teil 
country he passed through. 
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PLOTTING THE VERTICAL PHOTOGRAPHS OF THE 
sgcCOND MOUNT EVEREST FLIGHT: A paper read at the 
Afternoon Meeting of the Society on 11 December 1933, by 


LIEUT. J. S. A. SALT, Rez. 


| | hens immediate neighbourhood of Mount Everest falls at the junction 
point of four sheets of the *4-inch-to-the-mile series published by the 

® Survey of India (71.L, 71.P, 72.1, 72.M). A special sheet, “Mount Everest 
© .ndEnvirons,” is also published on a scale of *2 inch to the mile. On all these 
sheets the area lying to the north of the general boundary between Tibet and 
Nepal has been depicted according to the plane-table survey of Major 
i Wheeler in 1921, as amplified by the work of the expedition of 1924. Most of 
B® Nepal has been surveyed by the Survey of India, but in the immediate 
MP neighbourhood of the Tibetan border, owing to the wild and uninhabited 
nature of the country, the work is not to be regarded as of the same order of 
I accuracy as elsewhere. Many peaks however have been included by inter- 
Ip section in the general triangulation, and their positions are shown by means 
BS ofblack dots accompanied by spot-heights. 

When the project for a flight over Mount Everest was first discussed, it 
} vas obvious that to achieve the maximum amount of scientific record in the 
Ip short time of a single flight it would be necessary to carry out a photographic 
ie survey. There have been many methods devised for transferring the data 
contained on an air photograph to an ordinary map sheet. The choice of 
method normally depends on the nature of the country and the purpose to 
which the resulting map is to be put, and the vital factor which then con- 
ditions all operations is the amount of ground control it is possible or neces- 
sary to provide. Air photographs by themselves record the physical features 
of small areas of country but not the actual positions of these areas upon the 
surface of the Earth. The positions of some of the points appearing on the 
photographs must therefore be known, in order that the data as a whole may 
be tied in to an accurate framework. In most cases a considerable amount of 
sch ground control is necessary, but since on the Mount Everest flight 
there was no possibility of providing any more than could be obtained from 
the existing maps, the method offering the greatest freedom in this respect 
was much to be preferred. It was decided therefore to use the method known 
as the “Arundel” method, which has been developed at the War Office and 
used with considerable success in many parts of the world. 

An air photograph taken absolutely vertically over flat country would be a 
B ‘ve plan to some definite scale depending on the focal length of the lens and 
| the height of the aircraft above the ground. On a similar photograph of hilly 
p ‘untry the result would no longer be a true plan, since the higher ground 
Would now be nearer to the camera and therefore photographed at a larger 
| wale than the low ground. The distortions involved in this all take place 
radially from the centre of the photograph, so that a tall chimney near one 
of the margins would appear as a short straight line pointing away from the 
centre of the picture. In practice it is impossible to ensure that the camera is 
pointing in a truly vertical direction at exposure, and under these conditions 
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the point from which height distortions are radial is no longer the centey iim 
the picture (principal point) but the plumb point, z.e. the point whenih iim 
plumb line from the perspective centre of the lens cuts the plane ofl 
photograph. There is a further effect of this tilt: such a photograph, gm i 
of flat country, is distorted in that the image on that side of the negate 
tilted nearer to the ground is at a smaller scale than that on the other side. | 
can be easily shown that this distortion takes place radially from a poy 
known as the isocentre, situated roughly halfway between the prinipi iy 
point and the plumb point. There are therefore two sets of distortions, ead [im 
set taking place radially from a different point, whose positions we om 
only discover if we know the magnitude and direction of the tilt. The 
quantities however cannot be readily obtained, as a spirit-level, or simily 
contrivance, is unable to distinguish between gravity and acceleration. Bu 
for small tilts the two points lie quite close to the principal point, whos 
position is always available from the calibration data, and the question ariss 
as to what kind of error would result from the assumption that all distortion 
take place radially from the principal point. We wish to assume, that is, thi 
angles subtended at the principal point by points of photographic detail a 
equal to the angles that would be measured to the corresponding points by: 
theodolite situated at the point corresponding to the principal point on tei 
ground. It can be shown theoretically, and is borne out practically, that th 
errors resulting from this assumption can be tolerated on the ordinary scale 
of plotting provided that the tilts are kept below about 2° and the variation 
ground height does not exceed 10 per cent. of the altitude of flight. Thes 
conditions are normal, and such photographs may then be considered s 
records of true angles measured from the principal point. If therefore asim 
of vertical photographs is taken in such a way that each one overlaps it 
neighbour by rather more than 50 per cent., there will be a small atead 
ground common to every three successive pictures. The above radial assump 
tion therefore enables us to construct a graphical triangulation in which 
traverse containing the principal points is connected up by means of three- 
intersections to points on either side. Its scale and orientation are # yt 
unknown, but may be obtained from any two known points situated withintt. 
If several such strips are flown alongside with a small lateral overlap thet 
graphical plots may be joined up by means of points in the common oveflaps. 
Together they thus form a block, to which the two-point condition stil 
applies. Finally, the detail may be plotted by intersections and tracing from 
the photographs. 

A further possibility is opened up by the fact that since the overlap betweet 
successive pictures is at least 50 per cent. every point on the ground is photo 
graphed from two points of view. If now we so arrange matters that whet 
two neighbouring photographs are placed side by side the observer's right eye 
sees the right-hand picture and vice versa, he will get the same impression of 
the ground that would have been obtained by a giant with an inter- 
distance so large that his eyes were situated at the original positions a 
exposure. In the same way that the giant would see the landscape in the solid, 
the human observer can connect up the two photographic images to form! 
fused impression of the landscape in stereoscopic relief. In ordinary visio! 


Area between Makalu and Everest 


«LAKE BEHIND WHITE RIDGE 
ry Scales ABS. 
lation of Plate 1 
These 
lered 4 
betwee 2 >» > 
vision 
Plate 2. Mount Everest from south-east of Makalu 


there 
away 
floatt 
= netw 
heigh 
: be at 
is 
extri 
bet 
max 
ordi 
ther 
und 
mai 
4 Plate 3. South-east slope of the Everest massif bet 


THE SECOND MOUNT EVEREST FLIGHT 103 


the eyes converge on to the observed object and automatically focus them- 
selves (accommodation) for its distance away. With a definite accommodation 
there is thus associated a definite convergence. But for viewing directly a 
pair of photographs stereoscopically, the eyes are focussed for their distance 
away but converged for a greater distance, since the two images of any one 
point are separated by at least the width of a single picture. If this width is 

ter than the inter-ocular distance (about 2', inches) the eyes would 
actually have to diverge. The art of negative squinting however cannot be 
indulged in without eye strain, and to bring accommodation and convergence 
into harmony a stereoscope is used. In this method a pair of fine grids super- 
posed on the photographs may be adjusted to give the impression of a network 
foating in space. If the tilts are small, by varying the apparent height of this 
network it may be used as a horizontal reference plane, and, if a few spot- 
heights are known, contours may be drawn in by eye. These contours will all 
be at a different scale, but may be transferred to the map in the same way as 
detail. 

Such, in brief, is the method it was proposed to adopt. In normal practice 
it involves a high class of flying with correspondingly small tilts, and is 
limited to a moderate variation in ground height. On the Mount Everest 
my fight the conditions of flying would be so severe that far larger tilts were to 
® beexpected, and the variation in ground height would be more than go per 
ct. of the altitude of flight. Though these extreme conditions might be 
expected to invalidate the method, a few computations indicated that it was 
still the most propitious to adopt. In addition to being a practical solution it 
would also provide very valuable experimental data for further research on 
the method itself. 

To collect the maximum amount of survey material a series of parallel 
strips would be the ideal. This objective however was soon realized to be too 
ambitious, and it was finally decided that all that would be possible would be 
asingle strip to the peak and another on the return journey. These two strips 
would both contain an image of the summit, the position and height of which 
ae known from trig. intersections, and since their other extremities would fall 


Se over the foothills, various points would no doubt be found, the positions of 


which are given on existing maps. In this way, scale and orientation of the 
plot could be guaranteed. The general line of such strips was planned to 
fin up the Arun valley. 

Before leaving England the pilots made certain experiments in which they 
attempted to imitate the actual conditions of the proposed flight. Apart from 
the general difficulties of high-altitude flying and the operation of a camera in 
extreme cold, the most important feature was the setting of the time interval 
between exposures to ensure the necessary percentage overlap. To cover the 
maximum amount of ground it is necessary to fly as high as possible. On an 
ordinary flight over undulating country the time interval can then be set 
(usually about 20 to 30 seconds) for the mean height above the ground and 
thereafter kept fixed. But in this case the ground would be steadily rising 
underneath the aircraft, and, were the time interval set for the lower ground 
maintained, the overlap would steadily diminish until there were gaps 
between the photographs, and therefore no means of connecting them at all. 
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On the other hand, if the time interval were set in advance as correct for the 
high ground, and the excessive overlap over the low ground regarded 
merely a fault on the right side, the number of photographs required for thy 
strip would be enormously increased, and there would be a danger of the fin 
running out before reaching the objective. What was required was a 
organized way of steadily diminishing the time interval as Mount Everest wa 
approached, and a rehearsal of this procedure was carried out at Farnborough, 

The camera used was the Williamson Eagle Type III, fitted with a Ros 
Xpres (E.M.I.) F/4 lens, of 5-inch focal length. The size of the Picture being 
5 inches by 5 inches it follows that the side of the square patch of grou 
covered by a single photograph is equal to the height of the aircraft above the 
ground. This is the maximum field that can be covered by a single lens with 
adequate illumination and represents a high achievement of the lens-maker' 
art. 

In addition to the vertical strips arrangements were made to take a series of 
obliques with a camera held in the hand. The actual survey value of such 
photographs is limited, but it was thought that a considerable amount of 
reconnaissance data might be extracted from them, and they might help inthe 
identification of some of the peaks. The pictorial effect of these photographs 
would also be of general interest. 

The story of the flight and of the many difficulties encountered has been 
told elsewhere. This account must continue at the point where the photo- 
graphs arrived back in England. 

There were two distinct flights to and from Mount Everest, and on each 
occasion an attempt was made to complete a vertical strip in each direction, 
On the first flight the obliques were very successful, but the negative rolls of 
the verticals revealed severe fogging, so that prints from them were of littl 
value. On the second flight however fewer obliques were taken, but the 
negatives of the verticals showed excellent definition which enabled first-clas 
prints to be produced. It was estimated by the expedition that the mountain 
was approached from the south-west. Lord Clydesdale and Flight-Lieut. 
McIntyre kept together at first, and then, while McIntyre flew directly 
wards Everest, Clydesdale turned off right-handed towards Makalu. Dunng 
this latter stage the machines were not visible to each other, but it was certain 
that on the return journey McIntyre must have crossed Clydesdale’s track 
somewhere to the west of Makalu. It was intended to start both cameras 
when the machines were over valleys in the lower ground recorded on the 
existing maps, and McIntyre on approaching Everest had banked in the 
‘‘plume” so as to include the summit in the vertical strip, and then mate 
direct for home. It seemed certain therefore that known points would be 
available at each end of this latter strip in order to determine its orientation 
and scale, and that the other strip could be tied in to it even if no further 
points were available in the direction of Makalu. 

The first task was to plot a graphical triangulation for each strip. The 
material was as follows (see Fig. 1). 


Clydesdale’s Strip. No. 1 


. 
The camera was started when the machine was over a deep ravine well 
below the snow-line. Continuing in a north-north-east direction—as far as 
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could be estimated from the shadows—for a few miles, it ran over a bank of 
clouds which almost completely obscured the ground for about g miles, afte 
which it revealed a valley, clearly at a much greater elevation and with gnoy 
appearing in large masses. (N.B. The distances given here are those suhgu 
quently determined. At this stage of the proceedings the scale of the photos 
graphs was not known, and distances along the strip could only be meaguged 
in terms of the number of overlaps.) After a further 15 miles, during the 
latter half of which the two machines photographed very much the same ling 
of country, the strip turns through nearly 60° to starboard, and, after Crossing 


a vast snow plateau, reaches a very prominent glacier and then stops. The ™ s 


remaining photographs on the negative appear in short groups, as if the 
camera had functioned intermittently, and these therefore, unless independent # 
ground control can be found, cannot be connected to the main body of the 
strip. The longitudinal overlap throughout is about go per cent. 


McIntyre’s Strip. No. 2 


The camera was started on the same line of flight as the other strip but 
about 22 miles farther on, so that the first 7 miles of McIntyre’s strip cover 
the same ground as Clydesdale’s before the latter turned to starboard. This 
strip continues in the same direction over a magnificent mountain mass, if 
which lie the heads of several glaciers, and then runs into the plume of Mount 
Everest which obscures all but fragments of the detail. (The overlap in this 
section was about g5 per cent.) Here the machine banked heavily (as can bé 
observed by the lateral tilt) and McIntyre believed that in so doing he had 
been able to secure a picture of the summit taken by the vertically mounted 
camera. Turning on a fairly small radius through nearly 180° the strip makes 
its way down a broad glacier and finally stops, by the hand of Providencaa™ 
with a photograph covering almost exactly the same area as that in the ay 
picture of the main series of Clydesdale’s strip. The overlap in this latter 


section was 75 per cent. to 80 per cent. The two tracks here cross at right 


angles. The reason for stoppage was that owing to the large initial overlap 
the film magazine had been prematurely exhausted. 

The work of constructing the graphical triangulation, or “minor conttl 
plot,” as it is called, was not entirely straightforward. On Strip No. 1 the 
principal difficulty was the section obscured by cloud. Where no ground is 
seen it is hardly possible to plot anything, but an attempt was made to bridge 
the gap in this way: On those photographs on which the cloud bank first 
appears, by graphical construction some estimate can be made of the speed 
and direction of the movement of the clouds relative to the ground. There- 
after definite cloud features can be regarded as moving trig. beacons anda 
method can accordingly be devised for eliminating the disturbing effect of 
their movement. In this case however, though the clouds appeared to move 
in an orderly manner, they defeated the surveyor by changing their shape, 
and succeeded in causing a gap in the strip. The rest of the strip, with the 
exception of the above-mentioned separated sections, proved to be fairly 
plain sailing. By this method of plotting an estimate can be made of the order 
of tilt encountered, and this was not infrequently large. 

On Strip No. 2 a start was made by tying it into the same scale along the 
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stretch common to Strip 1, but difficulties were met with on approaching 
the plume of Mount Everest, where the banking of the machine had caused 

lateral tilts. The plotting here appeared so unreliable that it was 
extremely doubtful if the scale and orientation of the second part of the strip 
would be properly related to the first. Resource was therefore had to the 
providential right-angle join between Strips 1 and 2. 

By resecting the last photograph of Strip 2 on to the last overlap of Strip 1, 
the second part of Strip 2 was plotted backwards. Its scale should therefore 
be the same as that of Strip 1, to which the first part had already been made 

, and the relative orientation should likewise be correct. On the back- 
wards plot difficulties started as before with the large tilts caused by banking 
inthe plume, but the gap to be bridged was then small and had firm abut- 
ments on either side. Errors could therefore be smoothed out. 

At this stage the principal parts of both strips had thus been plotted in 
skeleton form and were joined together to form a whole. The next problem 
was to find within this plot points whose positions were known. The first 
question to decide was whether the summit of Mount Everest actually 
appeared on the photographs. Projecting out of the hazy masses partially 
obscured by the plume was a definite peak of roughly the same type of 
formation as Mount Everest but with the orientation of its faces rather 
different. It was thought however that the orientation of the plot itself might 
have been estimated wrongly, and this peak was therefore accepted pro- 
visionally. At the southern end there was a striking resemblance between the 
forked ravine and the valley junction shown a few miles north-east of Namche 
Bazar on the map. Assuming these two points, therefore, the plot was pro- 
visionally scaled and oriented, and the detail, roughly intersected on the plot, 
was compared all over with that shown on the map. The results were not 
too promising. 

At this stage the evidence of the oblique photographs was introduced. 

Most of these had been taken on the first flight and therefore did not neces- 
sarily correspond to the course covered by the verticals, but starting with the 
most general views taken some distance away, the many features shown were 
gradually analysed and various points of detail occurring on the verticals were 
een Only the more striking results of the examination can be dealt 
with here. 
Reference to Plate 1 will show very clearly the general lie of the most 
interesting sections of both strips, the right-angled junction appearing at A. 
Here the first great doubt as to the correctness of the provisional scaling and 
orentation arose, for by comparing the detail beyond A with the same 
features on Plate 2, it seemed clear that the glacier must run south-east past 
Makalu, which would then be very nearly abeam from A. But, according to 
the plot, A should fall far nearer to Everest and more to the south-west of the 
line joining Everest and Makalu. This indicated that the scale might be too 
small and the orientation too easterly. An attempt was made therefore to 
trace out point by point on the obliques the detail shown on the verticals of 
the south-east slope of the Everest massif. 

At the start this presents no difficulties; the feature at B, for instance, 
appears in the middle of the vertical strip. Comparison of detail may then be 
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made along the ridge, where the point C appears clearly on the verticals and 
on Plate 3. Continuing along the ridge we can identify the feature at D with 
that shown on Plate 4. Finally the peak E on Plate 3 is seen to be the same 
3s Eon Plate 4. This is the second and smaller of the two peaks of Lhotse, 
the first of which is shown as an intersected point on the map and is named 
Lhotse on Plate 3. It has therefore been called Lhotse II, and is indicated by 
; small ringed contour on Major Wheeler’s map. But this was the point 
previously thought to be the summit of Everest. Though the disillusionment 
yas damping, the verifying of a first definite point was gratifying. 

The next stage was to find some other definite point, and this was rendered 
more difficult by having made a false identification of the starting-point. 
Ultimately the situation was saved by the two photographs published 
opposite p. 59 of the Fournal, July 1933. The arguments for identifying the 
peak as Chamlang—an intersected point—will not be repeated here, but 
having done so, although these obliques were taken on the first flight and the 
verticals on the second, it seemed probable that the course followed on the 
two occasions would be roughly the same, and therefore some of the detail 
appearing in the oblique might also appear on one of the verticals. This 
proved to be the case, and it will be seen that the ground in the top left-hand 
corner of the vertical shown in Plate 5 is the same as that shown halfway up 
the right-hand side of Plate g in the July paper. The same feature can be 
seen in Plate 10. By means of certain graphical constructions on the obliques, 
the approximate position of a point in this feature was obtained relative to 
the summit of Chamlang, and thus a second and reasonably definite point 
was obtained. 

Though two points are sufficient to determine scale and orientation, a 
third point supplies the answer to the surveyor’s prayer—a check. Further 
inspection revealed the identity of one of the peaks in the north-east corner 
of the plot as that shown on Major Wheeler’s map as a ‘“‘Photograph Inter- 
sected Point,” and heighted 24,240 feet (shown on Plate 1). 

The whole plot was therefore rescaled and reoriented on these three 
points as control, and the agreement between them was most satisfactory. It 
showed that the true course on the approach to Everest was a little east of 
north and not north-east, as previously supposed, and that the preliminary 
scale adjustment had given a scale very much too small. This agreed with 
and corrected the original discrepancy observed. Subsequent examination 
ofall other areas has revealed general agreement, with some striking examples 
in the small area north-west of Pethangtse common to the air survey and to 
Major Wheeler’s work. In the area immediately south of Everest there is 
very little resemblance between the plot and the existing map, but this was 
to be expected, since in that region the map shows clear signs of artistic 
imagination rather than sober survey. The scale of the plot thus adjusted is 
1/23,190, and on this the physical features have been plotted with very fair 
accuracy by means of intersection and interpolation. 

Under normal circumstances the contours would be plotted on the photo- 
graphs by measurement and observation in a stereoscope, using as control a 
fairly close network of spot-heights. In this case the only heights which could 
be assumed were those three points used as control, and the height of one 
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of them, near to Chamlang, could only be estimated by somewhat unceryj 
methods of graphical construction on the obliques. The tilts, moreover, jen 
in many cases severe and made any stereoscopic measurements, even hy 
there been an adequate number of spot-heights, somewhat fortuitous, j 
was therefore necessary to evolve a more suitable method. Now, the plot 
constructed is at a definite scale, whereas ground at different heights phon, 
graphs at different scales. There will therefore be a discrepancy between ty 
plotted position of any point and the uncorrected position obtained by, 
direct tracing from the photograph, and this discrepancy will depend on th 
depth of the point below the aircraft and the tilt of the photograph. In thi 
type of country the former effect is very much larger than the latter, an, 
since the position of each point is the result of intersections from three photo. 
graphs, by measuring all these discrepancies and taking the mean, the tik 
effect tends to be eliminated. The results can then be turned into differenos 
of height by applying simple formulae. By this means a number of spit. 
heights can be deduced, and using these as control the contours can be dram 
in by observing the physical features in a stereoscope in the ordinary way, 
An example of the result of this method is shown in Fig. 2. 

Though this account must confine itself to the actual survey work ani 
cannot undertake to analyse the physical forms depicted, attention must bk 
drawn to one remarkable feature shown in Fig. 2 and on the corresponding 
photograph in Plate 6—a small lake. The shape is roughly triangular with 
maximum length and breadth of 560 feet and 440 feet respectively. Thatit 
is a lake may be deduced from the following evidence: the surface can be 
clearly seen as flat in a stereoscope; the surface is very dark in colour; ifs 
solid surface, snow would collect and make the colour lighter. The wate 
must therefore be in a liquid state and presumably is in connection wih 
some source of heat below. Its altitude is 18,090 feet. In the stereoscopeone 
can see clearly that the lake lies in a small crater, which rests in the side ofthe 
main mountain slope just above its junction with the glacier below. The 
ridge line of the crater is about 70 feet above the level of the lake. On the 
glacier side of the crater there is a V-shaped notch, and level with the bottom 
of this and along the inside of the crater runs what is apparently an old shore- 
line from the time when the lake at a higher level drained through the notch 
into the valley. The difference between the two levels is about 25 feet. The 
mountain side cuts the glacier about 30 feet below the level of the lake. 

The final result of the plot from the vertical photographs is shown in the 
folding map. The original scale is 1 inch to the mile (here unavoidably 
reduced to half inch to the mile) and the contour interval 250 feet, so thet 
the work may be readily compared with Major Wheeler’s map where common 
ground is covered. It is possible that more detail may be extracted from the 
obliques and added to this plot, but any such work will be of a much lower 
order of accuracy, and what is shown here may be regarded as the main 
substance of the survey results. The principal problem throughout has bees 
the question of ground control and the identification of points, and in view 
of these difficulties the method chosen was undoubtedly correct. It is possible 
that more accurate detail could be extracted in any given area by using the 
photographs in an automatic plotting machine, but bearing in mind the 
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ximate nature of the control available it is doubtful if this would do 


appro 
oA than adorn with ornament a not entirely stable structure. From the 


survey point of view it is certain that such a procedure would be thoroughly 
unpractical. This is not to say that from the point of view of a survey problem 
the method would be without scientific interest, nor does it infer that extra 
local detail might not be of value for certain purposes, e.g. glaciology. 


DISCUSSION 


Before the paper the PRESIDENT (Major-General Sir Percy Cox) said: Most 
of those present are probably aware that the idea of flying over Mount Everest 
was not altogether new in 1932, when the plan ultimately carried into effect took 
shape; but when the idea of flying over the mountain first occupied the minds 
of airmen, it was not a practical proposition because there was then no engine 
in the market which was competent to carry to a height of about 33,000 feet the 
load that would be necessitated by a party sufficiently well equipped for really 
scientific work. In 1932 Colonel Blacker was inspired by the belief that the new 
Pegasus engine made by the Bristol Aeroplane Company, a British engine of 
course, could accomplish the task, and thanks to his perspicuity and initiative 
at that time the Mount Everest flight took shape. 

Colonel John Buchan, in a foreword he has written to the book, ‘First Over 
Everest,’ which has just been published, is at pains to impress upon the reader 
that the purpose of the flight “‘was not to perform a feat of daring and endurance, 
to break a record, to do something for the first time. . . . The true purpose was 
austerely scientific.” It was on that account that the enterprise received the 
support and co-operation of the Council of this Society. We were of opinion 
that the results to be expected from the flight over Mount Everest would be of 
undoubted scientific importance and interest, and it is of some of those aspects 
of the flight that we are going to hear to-night. 

The reader of the paper is Lieutenant Salt, r.£E., who is a member of Colonel 
MacLeod’s staff in the Geographical Section of the General Staff at the War 
Office. Lieutenant Salt is especially employed on research into methods of 
mapping from air photographs, and he has made a close study of the Everest 
fight from that point of view. I may mention that the plotting of the vertical 
photographs taken by the Mount Everest Flight was undertaken by Colonel 
MacLeod as providing an exacting test of the Arundel Method developed by 
the Geographical Section of the General Staff for mapping from air photographs. 
Inow call upon Lieutenant Salt. 

Lieutenant Salt then read the paper printed above, and a discussion followed. 

The PRESIDENT : I call first upon Colonel MacLeod, Chief of the Geographical 
Section of the General Staff at the War Office. 

Colonel MacLezop: There are some who might say that a comparatively small 
strip of mapping, such as Lieutenant Salt has described, is rather a small result 
from what, after all, was a pretty big expedition. That, of course, depends on 
what the expedition set out to achieve. Admittedly, south of Mount Everest 
there is a blank on the map, and any blank on the map is an incentive to somebody 
togoand fill it in; it is a gap in our knowledge which is worth filling in for its own 
sake, But it must be admitted that there is not much prospect of anybody going 
to that part of the world for the moment, so, looked at from that point of view, 
the filling in of this particular gap is rather an academic matter. But when Air- 
Commodore Fellowes and Colonel Blacker consulted me as to what they ought 
‘0 try to do on the flight, they made it quite clear that their object was not 
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primarily to fill up gaps on the map. They wanted, first, to show what could) 
done by British pilots and British aircraft in a difficult flight, and they Wate 
to demonstrate the value of some particular kind of air survey technique fy 
filling in gaps in the map, not only round Mount Everest, but at any place, The 
selected the Mount Everest area as representing the most difficult Propositig 
in both respects that anybody was ever likely to be up against. 

It was in the light of these objectives that I advised them as to what they ough 
to attempt. I recommended that they should attempt an out-and-back “sig 
only. Originally they had a rather more ambitious programme in mind, The 
wanted to cover a large area, but it seemed to me that was not essential, I felt 
was more important that they should try out the technique which the Air Sung 
Committee has been working on for a long time past, and which the Commit. 
have tested under less exacting conditions. That technique, as Lieutenant Si 
has explained, depends on certain approximations (for example one assumes tly 
photographs are vertical), and if its approximations are not justified the techniqu 
will break down. We have tested the technique on ground where the heights» 
be plotted are of the order of 10 to 15 per cent. of the flying height of the aeroplan 
and found it works very well. But when it was a matter of dealing with height 
which are go per cent. the flying height, it was doubtful whether the approxim 
tions would be permissible. Indeed, it was by no means certain that with tht 
immense relief one would be able to get a measurable stereoscopic impression 
at all. 

To cut a long story short, I advised that it would be best to concentrate m 
getting one good out-and-back strip, and I emphasized the importance d 
starting and finishing over points which could be identified with absolute cz- 
tainty. That was what Colonel Blacker set out to try to do in the first flight, but 
unfortunately something went wrong with the camera; the film was either 
over-exposed or got fogged, and that particular strip was of no use. Lord Clyde: 
dale and Flight-Lieutenant McIntyre made another attack on the mountain 
and succeeded in getting a good strip, but unfortunately owing to the strength 
of the wind at great heights they could not approach the mountain up the Ann 
valley, as I had recommended; they had to approach from the west, and wer 
not able to do the out-and-back flight. The result was they could not say cate 
gorically where they had started. They told us where they thought they hal 
started, and they were not absolutely certain where they had finished. Thu 
instead of a certain point to begin at and to close on, we had no points atal. 
Lieutenant Salt has explained how we set about the problem. What he didnot 
say was actually where they did go. They told us they thought they had gonew 
one valley, and we worked on that supposition for a time but produced an answer 
which was obviously wrong. Ultimately we found they had gone up an adjoining 
valley, and we were able to identify that. 

The net result is, I think, of great interest. Although the technique has beat 
tested on the flight under most unfavourable conditions, as you saw, the littl 
check that we have been able to give it, that is to say comparison with Wheelers 
map, shows exceedingly good accordance. Starting with only theoretical argv 
ments from the sort of basis on which the plotting has been carried out, ont 
would say that such a good agreement was coincidence. Possibly it is; but the 
fact remains, as Lieutenant Salt has said, that this air survey technique each 
time it has been tried has given better results than theory would lead one 
expect. I think therefore the results of the Mount Everest Flight have bea 
most encouraging. They have, in fact, established what Air-Commodor 
Fellowes and Colonel Blacker set out to establish. They have tested this 
technique under the most unfavourable possible conditions and shown that 
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it can be worked ; that it will give an answer. They have shown that it could be 
sed, if necessary, to map the rest of the Himalaya. Moreover the experience of 
the flight has revealed a number of the difficulties. Undoubtedly, if it is ever 
desirable to repeat this sort of mapping, we shall be in a very much better 
position to advise how it should be handled. 

Lieut.-Col. STEwART BLacKeER: I feel I must say that whatever contribution 
ourexpedition has been able to make to the advancement and interests of science 
has been above all due to the kind, cordial, and spontaneous co-operation of 
those from whom we solicited help. First of all there came the Council and 
Secretary of the Royal Geographical Society, but not the least important part of 
the help so generously accorded us came from Colonel MacLeod and from Mr. 
Galt in the War Office. We cannot be too grateful for the valuable and (I use the 
word advisedly) inspired work which Mr. Salt has put in on behalf of the 
scientific results of our expedition. He has expounded the nature of the work 
and its tribulations in that lucid and masterly manner to which we are accus- 
tomed from him. 

In this work of plotting he was confronted by abnormal and harassing diffi- 
culties, and I feel that I owe it to him to convey the apologies of the expedition 
for having handed him these problems for solution. However, the difficulties 
were not all of our own making. The especially difficult problems of plotting, 
apart from the unavoidable ones due in this case to the remarkable differences in 
height shown on one portion of each picture and another, were due firstly to 
the fact that we were forced to make the flight at a disadvantageous time of the 
year, We were compelled to do this for economic reasons which I need not 
enlarge upon now; but it would obviously have been preferable to have under- 
taken the flights in the months of October or November, when we might reason- 
ably have expected not to have been troubled either by masses of clouds filling 
thevalleys for days on end nor with winds of high velocity which made devastating 
demands upon our fuel supply. In any case we are convinced that in October 
and November we should have had a much wider choice of suitable days for the 
fights and therefore have been relieved of great anxiety on this score. 

The anxiety was the greater because it must be remembered that we had 
sanction from the Government of Nepal only to carry out a single flight, and that 
once we had crossed the frontier we were morally committed and had to see the 
thing through, even if conditions were not really suitable. This brings me to the 
matter of the diplomatic sanctions. Generous as these were they still prescribed 
that we should fly to the mountain from British territory and back again by the 
most direct route. This, as it turned out, limited our action and gave rise to 
dificulties which we were in turn compelled most unwillingly to transmit to 
Mr. Salt. Had it not been for the wording of this sanction, and had we known 
#smuch then as we know now about the great winds from the west at 25,000 
ind 30,000 feet, we should have been well advised to have started for the flight 
fom somewhere 100 miles farther west than we did either from Darbangha or 
fom Raxaul, or even, given permission, from Khatmandu, and to have landed 
cmsiderably farther east, e.g. at Siliguri or Jaipalguri, well downwind of the 
mountain. By using tactics, or rather strategy, of this sort we should have 
secured for ourselves a bigger margin of fuel and have been able to expose twice 
# much survey film, insomuch that it would have been possible for the pilot 
tohave circled about above the mountain whilst the observer replaced the used 
film magazine by a fresh one without hazarding the vital continuity of the strip. 
Anxiety on the score of fuel supply was always present in our minds. We wanted 
tot only to fly to the mountain, but to fly back. Then again, we had difficulties 
a as on us because we were not allowed into Tibetan territory. Had it not 
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been for all these alien considerations the survey work of the flight would have 
been very much simpler and would not have been beset with the difficihia 
which have caused Mr. Salt such hard work to circumvent. We are all convince 
now that the task of carrying out as much more air survey as would be necesyn 
to map the remainder of the unmapped portions south of the Everest magi 
would be a straightforward problem which one would be very happy to unde. 
take, given freedom from the restrictions to which I have referred. 

The mapping is however not a matter of vertical photography exclusively 
Both the “‘still”” cameras and the ciné cameras were expected to contribute the 
quota. I think Colonel MacLeod and Mr. Hinks will support me when | gy 
that from the early conferences onward we intended to rely more on the obligy 
photographs, or at least to rely to a considerable degree on the results of tk 
oblique photographs as regards the steep ground between 29,141 feet and th 
South Peak, because vertical photographs probably would not have overlapped 
The wind on the occasion of the second flight was, we estimated, 110 mph, 
so that if we had gone straight over the summit, as we did in the first flight, ow 
ground-speed downwind would have been something like 235 m.p.h, As th 
camera took between five and six seconds to re-wind itself, it would have been 
practically impossible to get overlapped vertical photographs unless we hai 
been 3000 feet up over the summit. Therefore we relied on oblique photographs, 
and we were very fortunate, as the slides showed, in that we were able to get tw 
oblique photographs pointing steeply down at short range on to the actul 
summit. We hope, as Mr. Salt has suggested, that a certain amount more of the 
configuration of the ground, sketched in with the form-lines, will be obtainabk 
from a more detailed study of the obliques not only from the still cameras, but 
from the cinematograph film which affords a certain number of “stereoscopic 
pairs.”’ These remain to be disclosed to the public. 

The results of the expedition, apart from the point of view of mapping, have 
been sufficient to make us feel that we have learned a great deal, and I think lam 
speaking on behalf of the rest of the expedition when I say that if we were invite 
to tackle the complete map of the bald patch from the air we should be happyto 
do so. 

It is very appropriate that the Arundel method should have been used so near 
the Arun valley, and especially gratifying to me because I live in the other Ann 
valley myself. It is also gratifying that it should have been a British method thet 
has produced this plot of country which is certainly not easy. I think Lady 
Houston, to whose generosity the whole expedition is due, would have beet 
pleased to know it was a British method of plotting, as well as a British engue 
and aeroplane, used in the flights. 

Finally, I have to explain that the whole of the expedition consisted of amateuss, 
except our very expert cinematographer, Mr. Bonnet, and that these were out 
first flights over a mountain 29,000 feet high. 

The PresipENT: We had hoped that one of the pilots would have been preset. 
Unfortunately Lord Clydesdale is in Switzerland and Lieutenant Mclatyr 
was doubtful whether he could get here. Evidently he has not been able to come 
Perhaps Mr. Colin Williamson, the designer and maker of the vertical camer, 
would like to add a word or two. é 

Mr. CoLin WILLIAMSON: I would like to take this opportunity of congratulating 
Mr. Salt not only on his very interesting paper but also on his patience and the 
impartial way in which he has collected and co-ordinated the information from 
the photographs taken during the flight. 

I do not pretend ¢o be an expert on survey matters, but I have been very 
closely connected with the photographic equipment from its commencemetl 


and I sl 
camera: 

been fe 
magazi 

heat thi 

| unde 

was pre 
height 

| 
the phe 
was no 

horizo 
time, t 
Itw 

too hi 

more j 

possib 

stresse 
Liet 
dust h 

4 | 

On 
j cisely 
Th 
this re 
Air Se 
task 
the gr 
wires 

then | 
plane 
p 

onal 
grout 
and ¥ 

On 

| the te 
of th 
; picki 
comt 

1101 

Was ( 

the ¢ 
fact 

Py 
map 

hein 

Tepo 

the 


THE SECOND MOUNT EVEREST FLIGHT: DISCUSSION 115 


and I should like to make one or two comments on the references made to the 
cameras. It was very disappointing to hear that the film of the first flight had 
heen fogged, and I should be interested to know whether the heating of the 
magazines had anything to do with the fogging; whether we over-estimated the 
heat that was required to maintain the film at the correct temperature? Secondly, 
|understand that the overlap was very much greater than was intended. That 
ya probably due to the fact that the flight did not actually take place at the same 
height above the ground as was originally intended and for which the interval 
between exposures was calculated. Thirdly, there is the question of the tilt of 
thephotographs. Lieutenant Salt stated that the angle of tilt of the photographs 
yas not available. I wonder whether, if the cameras had been made so that the 
horizon, either actual or imaginary, had been actually photographed at the same 
time, that would have assisted Lieutenant Salt in getting a more correct survey. 

Itwill, I feel, be admitted that the excellence of the photography not only does 
justice to the equipment but also reflects the very greatest credit on the none 
too highly experienced operators. Mr. Salt has succeeded in extracting much 
more information from the photographic results than one would have thought 
posible, and the important part he has played in the survey cannot be too highly 
stressed. 

Lieut.-Col. SrEwART BLACKER: During the first flight there was a phenomenal 
dust haze, and we did not get clear of that until we had climbed to 19,000 feet. 
This had the effect of rendering the details of the ground, and our southern 
“ground controls,” quite obscure. 

On the first flight however we were able to fly on a dead straight course, pre- 
sely to the summit of the mountain. It may be of interest to describe our 
special procedure of navigation which made this accuracy possible. 

The observer had a Hughes Drift Sight in the floor of his cockpit. He set 
this roughly from the wind speed forecast for him by the meteorological Upper 
Air Sounding Station, by means of their sounding balloons. Then, in flight, his 
task was to check the angle of drift by observing the passage of visible points on 
the ground, rotating the sight until they moved apparently parallel to the cross 
wire, He then read off the corrected angle and telephoned it to the pilot, who 
then had to place a point on the under surface of the leading edge of his upper 
plane, corresponding to the angle of drift, over the summit of the mountain. By 
this plan, which worked perfectly, the machine flew in a practically straight path, 
ona bearing of 342°, to the summit. But for this procedure, the track over the 
ground would have been curved, which was not what was required for air survey, 
and would have hampered the subsequent plotting. 

On the second flight unfortunately there was a thick blanket of cloud of which 
the top surface was about 18,000 feet. This blanket of cloud covered the whole 
ofthe central portion of the country of Nepal and prevented the observers from 
picking up any objects on the ground by which to measure the drift. That, in 
ombination with the very powerful wind from the west, which I estimated at 
10m.p.h., brought the course of both machines rather farther to the east than 
wis originally intended. If we had been able to use the Hughes Drift Sight on 
the second flight our course would have been considerably more accurate, in 
fact as accurate as it was in the first flight. 

Professor KENNETH Mason: As certain bald patches on the Survey of India 
map have been mentioned, perhaps I may make a few remarks on the existing 
‘inch map of Nepal. Up to about 1924 our map of Nepal was simply derived 
from the route surveys of Indian explorers, such as Hari Ram, and native 
‘ports. In that year the Surveyor-General obtained permission to send into 
the country a few surveyors trained by British officers, but British officers were 
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not allowed to go in themselves. Sir Edward Tandy begged to be allowed 
send in cameras with which the Indians could take photographs, but he was ny 
allowed to do so. Between November 1924 and March 1927 some eighte 
Indian surveyors surveyed 55,000 square miles on the ',-inch scale, contour 
at 500 feet. They were not trained mountaineers and they could not, of coune 
visit the whole country; the heads of the glacier valleys must therefore be cop. 
sidered as “bald patches.” It is expeditions such as that of the flight ove 
Everest and others equipped with stereophotographic apparatus that can help 
us to fill in these blanks. 

I should like to ask Mr. Salt whether, in his opinion, if earlier Mount Evers 
expeditions had taken stereophotographic pairs of photographs from th 
ground and plotted them in a machine, there would not have been a bette 
control for plotting the mountains that were photographed during the flight, 
It seems to me that ground stereophotogrammetry and air survey could k 
linked up very much more than is done at present. Very little interest in ground 
stereophotogrammetry is taken in this country, whereas some nine or te 
European countries are working at the method now. Could Mr. Salt tell m 
whether ground stereophotogrammetry with accurately plotted contours would 
have given a better control than an occasional odd point picked out from Major 
Wheeler’s map? 

The PresipENT: Our Secretary has taken the strongest and most exper 
interest in the flight and survey. I ask him to make some observations. 

Mr. Hinks: I should like to say a word on behalf of the despised oblique, 
Mr. Salt referred kindly to certain detective work which we assumed in th: 
obliques rather early in the summer, of which the first fruits were published in 
the July Journal. But that detective work is not finished, and we have been 
devoting ourselves to ascertaining how many of the points on the Survey o 
India triangulation diagrams, which appear as numbered points upon th 
diagrams, can be identified in the oblique photographs. Although they m 
doubt appear also upon the Nepal map they cannot be properly represented in 
the detail because, as Professor Mason has said, the detail at the heads of th 
valleys and glaciersis scanty. Itseems to me that when we bring together material 
picked up partly from the Survey of India diagrams, partly from ground photo- 
graphs, such as those taken by the late Dr. Kellas from the Kang La, we shall be 
able to make a sketch-map somewhat better in detail than the *,-inch map of 
Nepal, and vastly more extensive than the strip so beautifully plotted at the Wa 
Office ; a sort of sketch-map which will not be a mere reconnaissance sketch but 
will contain quite a lot of geographical material derived from the despised 
obliques that could not be derived from the verticals because they did not cover 
the ground. 

I make this plea for the obliques largely in order to emphasize the point that 
they are of more value than has sometimes been assumed, and probably they wil 
become of increasing value. I am rather anxious for the safety of the original 
negatives, and hope whoever controls them will realize that they are not thing 
that have lost their value when they have provided very interesting and ma- 
nificent illustrations for journals and books, or even provided the first illus 
tions which we had in our Yournal in July. It seems to me that the value of the 
negatives willincrease year by year. Gradually we shall know more about the 
surrounding country; gradually we shall get more ground control, and its 
by no means impossible that ten or twenty years hence we may put all those 
negatives into a plotting machine and do some reasonably accurate contouring 
with them. That will be precipitated if, as Professor Mason asked, some ground 
stereophotogrammetry could be practised. 
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It has been long a favourite dream of mine that some one would borrow the 
phototheodolite belonging to the Society and make a series of photographic 
ations along the Singalila ridge. From there one would be able to plot not the 
whole ground but many of the crests that we see in the oblique views of Mount 
Everest. A process such as that would provide the greatest amount of ground 
control and make possible the fuller utilization of the obliques. Whether that is 
possible or not, I hope all means will be taken to preserve undamaged and for 
ye one hundred years hence these exceedingly valuable negatives produced as 
aresult of the Mount Everest Flight. 

The PRESIDENT: I will ask the lecturer to reply to one or two of the points 
raised during the discussion. 

Lieutenant SaLT: With regard to Mr. Williamson’s suggestion that by photo- 
graphing the horizon the tilt can be obtained, this method can be used, and is, 


S infact, used in Finland at the present time with a camera built specially for the 


purpose. But in the region of Mount Everest the horizon has a habit of not 
coinciding with sea-level and also of being somewhat jagged. I do not think that 
such amethod would have been of much value on the occasion of the flight, but 
Ithink that had a bubble-level been recorded, we might have been able to make 
use of the deduced tilts. They are not true tilts because an aircraft cannot dis- 
tinguish between acceleration and gravity, but they would certainly be better 
than nothing. 

As to the possibility of using ground photogrammetry in conjunction with 
this kind of work, it is difficult to make any definite statement without seeing the 
country, but provided that suitable points of vantage are available, that is to say 
high up and subtending a reasonable base, it would probably be extremely useful. 
limagine most of the really prominent peaks which can be viewed from the 
existing trig. stations have actually been intersected, but I do not know. In any 
case, by means of photogrammetry a great many more subsidiary peaks, which 
itwould be difficult to identify other than by the stereoscopic method, could be 
fixed sufficiently well to serve as ground control for the purpose of reconnaissance 
air survey. 

One word about the ‘“‘despised obliques.’’ When difficulties arise in recon- 
naissance surveys, one often hears the remark ‘‘Why not sketch it in from the 
obliques?” But the problem in practice is not quite so easy. You cannot simply 
put the oblique up on an easel and sketch in by hand. All that an oblique gives 
saround of angles taken in space from an unknown point. If you consider what 
necessary in order to make use of that information—the number of known 
points for purposes of resection in space, and the fixing of further points by 
intersection—you will realize that the process may be complicated. Therefore 
iflam guilty of despising the obliques, it has been mainly because of the fear of 
having more work to do! 

Colonel Blacker mentioned the fogging of the photographs. All I can say about 
these photographs is that they give the appearance of having been fogged. That 
might be due to light coming from a variety of sources into the camera, reflected 
posibly in some obscure way, or it might, as Colonel Blacker suggested, be due 
toa duststorm which would have the effect of adding diffused light over the 
whole photograph. One cannot decide that point upon the evidence of the photo- 
graphs alone. Therefore one cannot make any statement more precise than that 
the photographs appear to have been badly fogged. 

In response to Colonel Blacker’s kind remarks about me, I may say that the 
only inspiration required for this kind of work is the twin daughter of necessity, 
and, in any case, the work gave a great amount of pleasure. 

PRESIDENT: I am sure you all realize what an extraordinarily difficult and 
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intricate task it was that Lieutenant Salt undertook when 


am not an ex 
enter into details of the scientific aspects of the expedition. 
with me in thanking Lieutenant Salt very much indeed for 
interesting paper. 
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ARCHAEOLOGICAL RECONNAISSANCES IN SOUTHERN 
PERSIA 


SIR AUREL STEIN, k.c.1.£. 


VER since my journeys of 1927 and 1928, carried out on behalf of the 
Pindian Archaeological Survey, had enabled me to trace many sites of 
prehistoric occupation, mainly of the chalcolithic period, in Baluchistan and 
British Makran, it had been my wish to extend these explorations westwards 
into the adjacent regions of Iran. The help generously extended to me by 
Harvard University and the British Museum enabled me to carry out this 
plan by two successive expeditions made in 1932-33 into that part of ancient 
Gedrosia which is now known as Persian Baluchistan, and into the eastern 
portion of the Kerman province and all along the coast of the Persian Gulf. 
The present notes are intended to furnish a brief preliminary account of these 
journeys. I wished to utilize them as far as practicable also for geographical 
work, On this account I felt particularly grateful for the valuable assistance 
which the Survey of India, as before all through my Central Asian explora- 
tions, afforded me by deputing with me a very capable Indian topographer 
inthe person of Surveyor Muhammad Ayub Khan. 

The Government of His Imperial Majesty the Shah of Persia kindly 
approved the proposal submitted through H.B.M.’s Minister at Tehran, and 
at Christmas 1931, while at work between the Jhelum and Indus, I received 
the eagerly awaited information that the necessary arrangements about an 
escort, etc., had been completed by the Persian authorities. Accompanied by 
Dr. C. L. Fabri, a zealous young archaeologist from the Kern Institute of 
leiden University, I arrived at the little port of Gwadar, on the coast of the 
ancient Ikhthyophagoi, the ‘“‘Fish-eaters,” by January 4, and on the following 
day reached the British border post of the Makran Levy Corps at Suntsar. 
The important prehistoric site of Sutkagen-dor in its immediate vicinity had 
been one of the westernmost points to which my explorations of 1928 had 
extended. A two-days’ march over desert ground took us thence across the 
Persian border to the hill of Damba-koh, near an old dry bed of the Bahu 
river, where Major Mockler close on half a century ago had noted an extensive 
early burial ground. 

By clearing some sixty of the two thousand odd cairns or little “stone- 
houses” described by him we were able to ascertain that they belonged to the 
same period, probably comprising the first few centuries of our era and those 
immediately preceding, as similar burial sites traced by me before from the 
Zhob valley in the north of Baluchistan down to the Makran coast. Apart from 
the scanty remains of bodies which according to the ancient Iranian custom 
had been previously exposed to wild animals and birds of prey, there were 
found in these burial cairns many specimens of pottery and other articles for 
the use of the dead. Special interest attaches to the site through the discovery 
that the remains of a small settlement of the living, brought to light by our 
tnal excavation on a debris-covered hillock near by, date from the same 
period. A number of smaller sites of similar character were traced in the 
wcinity. All suggested closer occupation than this utterly arid tract, to which 
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the Bahu river and its tributaries carry water now only on rare occasions, can 


now support. 
Before leaving this desolate ground where water could be obtained only 


om rare pools left behind by rain floods of the last year or two, we were able 
survey the ruins of an interesting stronghold occupying the crest of a steeply 
aoded rocky ridge above the Giti valley and known as the “Castle of 
Jamshid.” The abundant remains of decorated ceramic ware found in the 
wurse of trial excavations showed the stronghold to have been tenanted down 
to late Sasanian and early Muhammadan times. We next moved down to 
Chahbar, the little port of Persian Makran which, touched once every fort- 
right by a steamer, had to serve for the next two months as our base for mails 
andthe scantiest of supplies. 

Tothe west of it, at the entrance of a large shallow bay, lies the little hamlet 
ofTiz. Its roadstead is mentioned already by Nearchos in connection with the 
voyage of Alexander’s fleet, and was well known to Ptolemy and early Arab 
sographers. An extensive debris area stretching up a cliff-bound valley, 
natks what in the early Muhammadan period was a much-frequented port of 
all for sea-borne trade between the Persian Gulf, India, and China. Trial 
acavations at different points confirmed the chronological evidence furnished 
byabundant surface finds of decorated pottery, copper coins, beads, etc. The 
tins traced proved that the ornamented glazed pottery of the site was of local 
manufacture. Very interesting, too, was the extensive line of defences traced 
dong the crest of the precipitous cliffs between the valley of Tiz and the 
seashore. 

Like the large cemeteries of rock-cut Muhammadan graves found within 
the valley these far-stretched walls presuppose a considerable population at 
the period indicated. All the more significance attaches to the fact that no 
remains whatever could be found pointing to occupation of the site in pre- 
Muhammadan or prehistoric times. Considering the natural advantages 
tered by the anchorage both at Tiz and the neighbouring Chahbar this 
tegative fact suggested that this barren coast of Makran is likely in pre- 
listoric times to have seen as little of maritime intercourse as it did when 
Aleander’s fleet made its adventurous voyage past the inhospitable shores of 
the Ikhthyophagoi, as described by Nearchos. 

from Tiz we turned north, and after recrossing the southernmost of the 
ind hill ranges of Makran were joined by the large escort comprising eighty 
wmel riders which General Dost Muhammad Nakshiwan, the military 
Coemor of Persian Baluchistan, had sent for our protection within the 
tently pacified province. Instead of hampering our movements as I was 
adined to apprehend at first, this large escort distinctly facilitated our work 
ground where transport, reliable guidance, and a minimum of supplies 
vould otherwise have been very difficult to obtain. The presence in our camp 
ifthe chief of Geh, who since the defeat and capture of Dost Muhammad 
Atan, for a time practically the independent ruler of Bampur, had been 
stalled by the Persian Government as chief of Makran, greatly facilitated 
tho the collection of useful local information. For all the help thus afforded 
lowe sincere gratitude to H.M. the Shah’s Government and its local officers. 

The small oasis of Qasrqand, reached after crossing the second Makran 
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range, afforded a welcome change with its date-palm groves and comparatiy 
coolness from the arid wastes passed before. But in the absence of any ol 
remains it did not detain us long. Nor were any of great age to be traced 
the somewhat larger oasis of Geh gained across the hills to the west. But her 
an extensive Muhammadan cemetery with ruined tombs showed that th 
place had enjoyed a degree of civilization far above the present one of Makra 
down to the late middle ages. From Geh I should have liked to reach th 
Bampur basin by the most direct route to the north. But trouble apprehendei 
with the nomadic tribe holding the Lashar range caused a more devious ix 
to be taken, first westwards to Bint and thence to the high rim of the basing 
Fanuch. 

I had not to regret the detour; for the evidence of prehistoric Occupation 
which various geographical and antiquarian considerations had led met 
expect in the drainageless Bampur basin first turned up within the Fanuc 
oasis. Several well-made cups of unmistakable chalcolithic shape and mak 
were brought to us as having been found a year or so before, while villagen 
were engaged in clearing part of an underground irrigation canal or “Kare’ 
near the northern edge of the oasis. Being taken to the spot I was able to verij 
the statement by finding broken pieces of other chalcolithic pottery, including 
painted ware, close by where they had been thrown out after the discovery 
Unfortunately the considerable depth at which this accidental find had ben 
made precluded systematic excavation within the available limits of time 
But it also afforded an indication as to depth of alluvium at which prehistort 
remains are likely to be hidden within the irrigated areas of similarly situated 
oases. Outside Fanuch we succeeded in exploring a site of burial cairns of te 
same type as at Damba-koh and an extensive debris area marking occupation 
during pre-Muhammadan times, both yielding useful finds. 

Thence five marches, mainly across the desert glacis of the Lashar rang, 
carried us down to Bampur, the traditional administrative centre of Makra 
and probably also of ancient Gedrosia. It is marked nowadays only by a mud 
dilapidated fort rising on a high mound and by a collection of palm-mat hus 
no better than those occupied by semi-nomadic Baluch elsewhere in Makra. 
But around the fort on the western side rise extensive mounds, and the tr 
trench cut through one of the lower ones soon yielded such relics of prehistont 
civilization as fragments of painted pottery among the surface debris had matt 
me expect at the outset. Prehistoric ceramics, alabaster cups, stone imple 
ments, and small bronze objects were found in abundance, down from afer 
feet below the surface, all proving occupation in chalcolithic times. Th 
painted designs, shapes, etc., of the pottery closely resembled those of the 
ware brought to light at prehistoric sites of British Makran. But neither her 
nor at any other ancient site of the Bampur basin did we find those terracol 
figurines of humped bulls and the “mother goddess” which at the forme 
afford such significant proof of the influence of ancient Indian cult. 

The systematic excavation of the Bampur mounds might well claim 3 
working season or two. No attempt could be made by us at such a task, which 
the approach of the hot season would alone have sufficed to stop before long 
More important it seemed from several points of view to examine within the 
available time all the ancient sites in the basin of which I could learn fromloe! 
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information. They proved to extend in a line of more than 70 miles along the 
course of the Bampur river, from near the point where it debouches from the 
hills in the north-east to where its terminal course, ordinarily dry except at 
the time of spates, approaches the marsh beds of Jaz-murian. This cannot be 
the place to record observations about all of those sites which in the course of 
close on four weeks’ strenuous work were visited by us and, where advisable, 
tested by trial excavations. It must suffice briefly to note those which yielded 
prehistoric remains of special interest. 

Thus at Damin, a cluster of hamlets above the debouchment of the river, 
and again at Katukan, we found remains of funeral deposits of chalcolithic 
times with plenty of fine painted pottery in a place which a kind of “continuity 
of local worship” had caused to be used thousands of years later for cairn 
burials about the beginning of our era and subsequently again as a Muham- 
madan graveyard. On our way up the river the opportunity offered of examin- 
ing the wide area where the river, spreading itself in numerous channels, 
ordinarily all dry, makes its sharp bend from north to west near Fahreh, now 
renamed Iran-shahr. There is good reason to believe that the stretch of 
continuous cultivation, dependent as it must always have been on irrigation 
from the river, had its head here already in prehistoric times. But owing, no 
doubt, to the deposits of alluvium, bound to be heavy just on this quasi- 
deltaic ground, indications of a chalcolithic settlement could be traced only 
at one point. 

Fahreh itself has nothing of antiquity to show. But owing to the large fort 
built here in the last century for a Persian garrison to control Makran the place 
has attracted the attention of travellers. On account of the apparent similarity 
of its name it has been identified with [Jovpa, the capital of Gedrosia, 
mentioned by Arrian as the place where Alexander rested his army after its 
disastrous march through Makran. There is nothing definite to support this 
cation, which might just as well be claimed for Bampur, in view of its 
taditional importance and its central position within the cultivable belt of 
the basin. But that Alexander’s route, coming from the Kej valley in British 
Makran, led him through the Bampur basin appears certain, as I hope to show 
inanother place. 

It was on the left bank of the river below Fahreh, on ground now wholly a 
scrubby waste, that we made a particularly interesting discovery of prehistoric 
remains. It was the burial ground of a chalcolithic settlement which chance 
inds of herdsmen had revealed there. Hidden only a few feet below the 
surface and yet fortunately undisturbed there could be recovered here quite a 
seis of elaborate funerary deposits. Each comprised dozens of well-painted 
vessels meant to hold food for the dead, besides a variety of small objects of 
sone and copper which had served them in daily use. The decorative motifs 
ofthe painted ware show such close resemblance to those found on vessels 
from, the necropolis of Susa far away in the west and from the burial deposits 
: Shahi-tump in the east that the simultaneous extension of the same chalco- 
Ps civilization over the whole intervening region about the close of the 
ourth millennium B.c. may be accepted as definitely proved. Here, too, 
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Beyond the lowest point to which the Bampur river now ordinarily canis 
water we found the position of a considerable prehistoric settlement mark 
by a large mound rising amidst dunes near the grazing ground of Ch 
Husaini. The quantity of worked flints which mingle on the surface of 
mound and around it with an abundance of painted potsherds was surprising 
A variety of indications, supported also by finds in the course of a rapid tr 
excavation, suggested that the occupation of this lowest of the prehistoric sity 
traced near the Bampur river dated back to an earlier phase of chalcolith 
civilization than the rest. Among these indications it must suffice here 
mention the total absence of stylized animal figures on the painted pottery 
the side of the striking variety and fine execution of geometric designs; alsoth 
abundance of hand-made ware, the painted pottery being here as elsewher 
always wheel-made. 

A journey of some 160 miles thence carried us over desert ground northd 
the dying Bampur river and the Jaz-murian marshes to where the latter ar 
approached by the terminal course of the Halil Rud descending from tk 
north-west. The route followed across this great waste of gravel, drift sand 
and bare clay was determined by the position of the rare wells to be foundm 
this ground. Mounds of small size were to be seen near most of these points 
but invariably proved to date from occupation in historical times, Thi 
observation, puzzling and rather disappointing at first sight, revealed is 
interesting significance when I found that former cultivation near the mound 
had been wholly dependent on irrigation from old “‘Karezes”’ or undergrou 
canals, long abandoned but still traceable. The torrent beds which descent 
into the depression from the low hill chains to the north evidently could i 
prehistoric times have sufficed as little as now to maintain agriculture at thee 
localities. Their permanent occupation became therefore possible only by 
the construction of Karezes tapping the subterranean flow of water. 

Now from an important passage of Polybios (X. xxviii) we know that unde 
ground canals (s7rdvopor) for irrigation purposes were in existence over Wit 
portions of Persian territory already in Arsacidian times; also that traditio 
ascribed great antiquity to their construction, connecting it with the vy 
beginning of Persian domination in the Near East. But no direct archato 
logical evidence has, as far as I know, been advanced as yet for the determin: 
tion of a terminus post'quem as regards the introduction of this character 
feature into the agriculture of Iran. The absence of any traces of prehistont 
occupation on the ground which divides the terminal course of the Bamput 
river from that of the Halil Rud, while it is well attested on both of thes, 
proves that Karez irrigation in Iran dates from post-chalcolithic times. Th 
same negative fact allows us further to conclude that this ground must har 
already in chalcolithic times been as incapable of cultivation from surfae 
drainage as it is now. This conclusion deserves to be kept in view with regat 
to the complex question of “desiccation” as far as it affects Iran. 

As soon as we could strike south towards the terminal course of the Hl 
Rud we came upon evidence of prehistoric settlements. It first presente 
itself in the shape of extensive debris areas with chalcolithic pottery, ete 0 
the grazing ground of Takkul, and then in the form of considerable mound 
found farther up the river within the district known as Rudbar. The Hl 
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Rudisfed by streams from high ranges to the south of Kerman which culminate 
in peaks rising to over 14,000 feet, and carry snow in parts for several months 
in the year. The volume of water carried by the Halil Rud is hence more 
wonsiderable than that of the Bampur river. ‘This fact is reflected in the greater 
extent of permanent cultivation even now when the riverine tracts have barely 
had time to recover from the vicissitudes to which they have been exposed for 
enturies through Baluch raids and Afghan invasions. The numerous and 
large mounds examined higher up the river within the northern portion of 
Rudbar proved all to have been occupied down to mediaeval times, the remains 
ofeatly settlements lying probably hidden under alluvium and masses of later 
ris. 

er same proved to be the case also after we had entered the wide basin of 
jiruft through which the river passes before reaching the plains of Rudbar. 
Barly Arab geographers have much to tell of the fertility of this tract. Through 
itled the important caravan route connecting Kerman and the central districts 
of Persia with Hormuz near the present Minab, the great mediaeval port at 
the mouth of the Persian Gulf. The comparative abundance of water which 
accounted for this fertility would still permit of cultivation in Jiruft to be 
greatly extended. But the neglect of irrigation canals and embankments during 
centuries of ravages and decay has allowed a considerable portion of the valley 
trough to become waterlogged and liable to destructive inundations. It is 
due to the same cause that I found several large mounds situated in this belt 
so deeply permeated with salt efflorescence (shor) that close examination of the 
pottery and other debris embedded in their layers was difficult. All the same 
there was evidence of the rise of these mounds having started in prehistoric 
times. 

Atthe head of the Jiruft basin there lies on an old river terrace a large ruined 
site, known as the “Town of Dagianus.”’ It has long ago been recognized that 
itmarks the chief place of Jiruft as described by Muqadassi, and other Arab 
geographers. Marco Polo’s account of his journey from Kerman to Hormuz 
aves no doubt about its identity with his “‘city called Camadi which formerly 
was a great and noble place, but now is of little consequence; for the Tartars in 
their incursions have several times ravaged it.” The great abundance of fine 
pottery fragments, mostly glazed or relief-decorated, which could be picked 
wpall over the site, bore testimony to the prosperity which the city had enjoyed. 
Thenumerous coins found at the site point to the city having flourished greatly 
during the period of the early Abbasid Caliphs (circ. a.D. 750-860). But some 
als engraved with late Hellenistic designs I acquired there suggest that the 
site was occupied earlier. A brief trial excavation brought to light some good 
specimens of ornamented ceramic ware of Muhammadan times and confirmed 
Mugadassi’s statement about the houses of Jiruft having been built with sun- 
dried bricks on stone foundations. 

Ever since our start from the side of Bampur the heat had steadily increased, 
and it scarcely needed the experience of the torrid days spent over the survey 
of the “City of Camadi” to convince me that now by the middle of April the 
“ason for archaeological work on this low ground had come to an end. A 
vaniety of considerations had obliged me to decide on a return to England until 
the planned continuation of my task in the direction of the Persian Gulf could 
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be undertaken by the autumn. Kerman with its British Consulate offered ity 
as the most suitable place for depositing our impedimenta and arranging fy 
such topographical work as Surveyor Muhammad Ayub Khan would be able 
to continue in the mountainous region north and south of Kerman during th 
interval. Ever since Persian territory was entered he had carried a careh 
plane-table survey along our route, based wherever possible on previow; 
triangulated points. 

Our journey to Kerman led first to Bam, crossing the Jabal Bariz range 
where for a few marches we could refresh ourselves in cool air. The totj 
distance of the journey done on camel-back from Gwadar to Bam was a littl 
over 1200 miles. At Bam we took leave of our escort with feelings of sincer 
gratitude for all the efficient help its genial commandant had rendered. Theng 
two motor lorries carried us, not without a succession of breakdowns, ty 
Kerman. There manifold practical arrangements, such as the safe packing 
of antiquities for transmission to the British Museum, could be promptly 
attended to with the friendly assistance of the Consular Staff. Then six days’ 
travel in a motor lorry carrying our cases of antiques brought us to Bushire 
On the way a short but very instructive halt was enjoyed at Persepolis with 
Professor Herzfeld under whose expert direction the ruins of that grand site 
are now being systematically explored and cleared for the first time. Finally, 
on May 11, Dr. Fabri and myself embarked for Basra whence the railway 
allowed us to reach England by the most direct route via Baghdad and 
Constantinople. 


By the close of October I rejoined my camp at Kerman, after a few day: 
stay at Tehran had enabled me through the kind help of Sir Richard Hoare, 
H.B.M.’s Minister, personally to explain the objects of my tour, including the 
topographical work connected with it, to the Persian Ministers of Foreign 
Affairs, Education (including Antiquities), and War, as well as to the Chief of 
the General Staff. Dr. Fabri, after arranging our collection of archaeological 
finds at the British Museum, had returned to his Leiden post. But Surveyor 
Muhammad Ayub Khan, who had during the summer carried out much useiil 
survey work in the hills to the north-west of Kerman as well as in the high 
valleys to the south, continued to give valuable aid throughout my resumel 
explorations. These were intended to take me first through the south-eastem 
parts of the Kerman province to the entrance of the Persian Gulf, and subse- 
quently along the shore of the latter into the southernmost portion of Fars, the 
ancient Persis. 

In accordance with my instructions Muhammad Ayub Khan had in the 
course of the summer’s surveys kept a careful look-out for any old sites and 
collected in each case specimens of such pottery and similar relics as could be 
picked up on their surface. At most of the numerous sites noted by him such 
specimens indicated occupation down to mediaeval Muhammadan time. 
But at a number of places he had traced cairns marking pre-Muhammadan 
burial deposits, and at two of these I was able by an excursion from Kerman 
to verify the correctness of the diagnosis by excavation. On November 6 we 
started south for the plateau of Bardsir below the Lalehzar range, where 
specimens of painted potsherds brought by the Surveyor indicated 4 ptt 
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historic site at the mound of Tal-i-Iblis. On the way to this I examined at the 
village of Mashiz a large debris area marking a settlement evidently occupied 
jown to mediaeval times. But there was nothing to support the assumption 


put forward on the strength of the term Bardsir (“the cold tract”’), as used by 
atly Muhammadan writers in a more general way, that the ancient capital of 
the province stood here and not at the present Kerman. 

When we were about to prepare a sketch plan of the site, I learned to my 
surprise from the officer in charge of the small escort provided by the Military 
Commandant of Kerman that no survey work was to be allowed. This objec- 
tion was manifestly contrary to the views expressed by the Tehran authorities 
and to the comprehending attitude previously shown towards our work. On 
reference to Tehran the alleged instructions were accordingly disavowed, but 
the difficulty was not removed before our arrival at Bandar Abbas a month 
later. 

Itwas equally disappointing on reaching Tal-i-Iblis, the “Devil’s Mound,” 
ashort march to the east of Mashiz, to find any trial excavation beyond the 
merest scraping of the surface prevented by the same officer. I had all the more 
reason to regret this interference as abundant finds of painted pottery, worked 
stones, fragments of alabaster vessels, etc., both on the high mound and on the 
extensive debris-marked area around it conclusively proved the site to have 
been occupied by a considerable settlement in early chalcolithic times. This 
made the physical change observed on this ground particularly interesting. 
Allround there stretches now an utterly waterless sandy waste. At the hamlet 
of Haidarabad, the nearest inhabited place 4 miles away to the north, cultiva- 
tion was maintained until recent times through a couple of Karezes, which 
have now dried up. But close to the east of the mound there passes a well- 
marked river-bed. As the Surveyor’s previous mapping of this area showed, 
itmust have branched off from the present course of the river which descends 
fom the high Chahar-gumbaz range and carries water to the land cultivated 
about Mashiz. Only a close survey of the ground could show whether the 
abandonment of the Tal-i-Iblis area to the desert was caused by a shift of the 
ter course or a diminution of the available drainage since prehistoric times. 

The week’s steady marching which followed took us across two high spurs 
of the great Lalehzar peak by passes over 10,000 feet in height and already 
under their first snow, to the headwaters of the Halil Rud. There were no 
uchaeological observations to be made either at the pleasant orchard-girt 
vilage of Rabur or on the plateau of Isfandaqeh, the only permanently 
occupied places which our route passed. But it offered welcome opportunities 
for gaining some acquaintance with that elevated zone of south-eastern Persia, 
vhich since the earliest times must have provided summer grazing grounds 
for nomadic tribes like the present Afshar. The nomad camps we met were 
on their move down to winter grazing about Jiruft. 

Leaving Isfandageh by a route not previously surveyed across the Chorchur 
iss we descended into the broad valley of Buluk which adjoins the lower 
Portion of Jiruft from the west. Here I came at once upon evidence of pre- 
tistoric occupation near the hamlets of Daruyi and Nurabad in the shape 
of considerable mounds showing plentiful painted pottery of the familiar 
chalcolithic type as well as worked stones. It appeared to me very improbable 
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that cultivation near these mounds could have been practised at that exh 
period unless the flood bed passing in their vicinity carried water far mp, 
regularly than it does now. Such cultivation as now exists depends on Kae 
irrigation. 

From here we turned to the south-west, and crossing the almost imperceptit 
watershed towards the mouth of the Persian Gulf made our way by thr 
marches to the Gulashgird valley. Most of the ground in the wide trou 
crossed is now a scrub-covered waste, with patches of ground here and ther 
tilled only when exceptional rain floods descend from the higher hills tot 
north. But that this tract must have held more of a settled population with 
historical times is proved by an extensive series of burial cairns examined q 
the way to Darrashor and by several debris areas with pottery dating fall 
early Muhammadan times. The largest of them lies to the north of the di 
groves along the Gulashgird stream and evidently marks the site of a sm 
town. This is likely to have shared the same fate during the Mongol incursiox 
as the “City of Jiruft” by the time when Marco Polo may be assumed to har 
passed here, on his way from ‘“‘Camadi” to Hormuz, near the present Mimi, 
As we descended along the Gulashgird stream to where it enters the defk 
bearing the significant name of Rudkhanh-i-duzdi, “the river bed of robbery; 
I thought of Nearchos, who on his way from Hormuz to Alexander’s campaly 
probably passed somewhere near here. 

For the remaining three marches to Minab I chose the route leading acros 
the barren plateau of Rahdar and a troublesome pass into the wide main val 
of Rudan. I had not to regret the choice; for in this fairly well-watered tral 
found remains of chalcolithic settlements at two mounds which under differest 
conditions of travel would certainly have invited trial excavation. Thenaloy 
march on November 29 through the narrow gorges of the united stream fron 
Rudan and Manujan brought us down to the town and oasis of Minab. Wit 
its date groves, wheat fields, and plantations of subtropical fruit trees, d 
irrigated from the river of Rudan and stretching unbroken for about 1omils 
from north to south, Minab certainly owns by far the largest piece of producti 
ground along the whole of the Persian sea-coast. 

For those who have seen something of the forbidding shores of Makran and 
the scarcely less barren ones of the Persian Gulf it is easy to realize the feeling 
of the men of Alexander’s fleet when at last they had passed through the 
entrance of the Gulf and could draw their boats on shore by the mouth of tt 
river of Harmozeia, i.e. Hormuz. The early Arab geographers all attest the 
importance of Hormuz as the chief port for the sea trade from India and the 
Far East to Kerman, Seistan, and Khorasan. This importance is fully accounted 
for by the local resources of Minab and the safe anchorage which the til 
creeks at the mouth of its river provide for ships of shallow draught. Norws 
the shift very great when the insecurity produced by Mongol ravages forced 
trade to transfer itself to the island of Hormuz, situated only 20 miles to the 
west of the river mouth and still known by the ancient local name brought 
across from the harbour of Minab.* 


tI cannot refrain from referring here to the admirably documented account of the 
history of Hormuz, both old and new, contained in Sir Arnold Wilson’s “The Persian 
Gulf,’ pp. 101-152. 
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Atthe town of Minab no remains of any antiquity could be traced, the fort 
picturesquely perched ona rocky spur above the modest Bazar being manifestly 
of late construction. But from the outlying little hamlet of Kumbil some 10 
miles to the south I was able to visit extensive debris-strewn patches of ground 
with remains unmistakably proving occupation down to mediaeval times. 
Owing to manifest changes of the river channels no ships could approach these 
places now within miles. As they are at the same time liable to be flooded at 
exceptionally high tides, it is clear that the level of the shore has been lowered 
here. The plentiful pieces of Chinese porcelain and stoneware which could 
readily be picked up here among Muhammadan pottery, as well as the frag- 
ments we found of Chinese copper coins, offered eloquent evidence of the 
distant trade intercourse which Hormuz had once seen in mediaeval times. 

Equally significant it was that the debris of old kilns and dwellings to be 
sen on a long stretched terrace of sandstone some 4 miles farther inland 
showed the same decorated pottery of early Muhammadan times as those sites 
bythesea-shore. It was the same at a mound visited some 7 miles south-west 
of Minab near a wide marsh bed which seems to mark a former river channel. 
Nowhere about Minab or, I may state at once, anywhere else along the 600 odd 
miles we covered along or close to the Persian Gulf coast, did I come upon 
remains which could be ascribed to prehistoric times. If, on the other hand, 
we take into account how frequent were at most of the small ports we passed 
relics indicative of maritime trade with China during Muhammadan times, 
it will be difficult to deny some weight to this negative evidence against the 
theory of maritime intercourse in prehistoric times between ancient Meso- 
potamia and India, which has often been rather too readily assumed in recent 
discussions on the “Indus civilization.” 

Ajourney of four days along the foot of low and utterly barren hills over- 
boking a wide alluvial plain, almost wholly desert, brought us by December 6 
to Bandar ‘Abbas. The town which with its open roadstead has succeeded 
Hormuz, both the old and the new, had nothing to offer inducing a long stay. 
but notwithstanding the friendly attention of the local authorities, which 
orders issued from Bushire by the Governor-General of the Coastal Province 
had assured, serious delay arose about securing transport for the onward 
journey along the coast. For two years the coast, arid at all times and exceed- 
ingly poor in its agricultural resources, had seen no rain. Conditions of real 
fmine prevailed all along it, reducing still more the limited number of camels 
and donkeys to be found there. Arrangements for a fresh escort also added to 
the delay. Fortunately however they removed all obstructive interference 
with our work, the officer in charge of the small escort, Naib Mustafa Khan 

di, proving in every way helpful in spite of the trying conditions of travel. 

From the village of Naiband where Mr. Richardson, the retiring British 
Consul, had kindly secured us quarters less exposed to malaria infection than 
therest of Bandar ‘Abbas, I was able to pay a day’s visit to the island of Hormuz. 
There the strong castle which for over a century was the base of Portugal’s 
supremacy in the Persian Gulf still remains in its ruined state an imposing 
monument of past glory. Even at this the least oppressive season of the year 
lcould not think without dismay of the sufferings which life amidst its walls 


_ have entailed for those who defended the stronghold before it fell in 
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1622 to the combined attack of Persian land forces and English ships. Lookin 
down from the height of the massive keep of the castle on the small Village 
fishermen and the dumps of red oxide, mined among the low hills of 
island, which now forms its only trade, it was difficult to realize how ti 
barren rock could have been for centuries the great emporium of the By 
proverbial for its wealth. An area about half a mile in length and less than tly 
in width, covered with crumbling walls and low mounds of debris, is all ty 
remains of the rich city which at one time is believed to have helda population 
of 40,000 souls. Half a dozen shallow wells and a small number of vault 
cisterns to be seen among the mounds are barely sufficient to supply waterfy 
the present village. This explains the statements about the dependence ¢ 
Hormuz at the times of its greatness upon water brought from the coast 
well as the labour bestowed by the Portuguese upon the construction of th 
magnificent cisterns still to be seen within the castle. It was of interest to not 
among the debris of the site the abundance of Chinese pottery and of decorats 
local ceramic ware closely resembling that found at the kilns of Kumbil, 

On December 15 we were at last able to start from Bandar ‘Abbas for tk 
long journey along the coast. The rain so long vainly hoped for set in thatven 
day. Renewed at intervals it greatly delayed our progress by making the s 
alluvial soil at the wide mouths of the valleys descending from the Larista 
hills very troublesome to cross for the camels. Fortunately the rain bursts dif 
not last sufficiently long to render the rivers draining those valleys unfordabk 
at the time. No old remains were to be found along the narrow coastal belt;nm 
could I learn of any on the long stretched island of Qishm within sight actus 
the narrow waters of the Clarence Strait which the route was skirting. Al 
along we found that a large portion of the inhabitants had been driven any 
by the famine to Bahrain and the Arabian coast. What was to be seen of tl 
rest strongly impressed me both here and farther on with the great pr 
ponderance of Arab stock in the coastal population. 

By Christmas Eve we reached Lingeh town after inspecting the scat 
remains left at Kung of the fortified trading post maintained here by th 
Portuguese long after the fall of Hormuz. Lingeh, which has suffered mua 
decay in recent years, detained us for four days, partly owing to severe malan 
brought from Bandar ‘Abbas by my party and escort, and partly on accounte 
the difficulty of securing transport. The delay however could be utilized fort 
survey of a remarkable ruined fastness known as Leshtan. About 5 miles 
the north of the town there rises in a desolate landscape of eroded sandstom 
terraces a large Mesa to a height of about 200 feet. Its southern face falls 
with vertical cliffs overhung in places by a crust of cretaceous sandstone. The 
rest almost equally steep is crowned with high walls of rough stones se 
mortar. Access to the stronghold is gained from a narrow ravine on the north 
by a difficult path leading to the single gate. The whole of the rocky grount 
within is honeycombed with dwellings and cisterns cut into the sandstot 
or else covered with crumbling walls of domed structures. A very striking 
feature is the large number of cisterns, some seventy in all, all originaly 
vaulted, either oval or circular, the greatest measuring no less than 118 feet 
length. Protracted occupation of the stronghold is proved by a number @ 
cemeteries, with closely packed graves cut into the rock, and by the plen 
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sbundance of pottery debris. The types of decorated ceramic ware make it 
probable that occupation started early in the Muhammadan period and lasted 
down to late mediaeval times. 

Beyond Lingeh our progress close to the coast was so much hampered by 
constant breakdowns and desertions among our transport, now mainly donkeys, 
shat after reaching the small port of Charak with difficulty on the night of the 
New Year I decided to make our way to Bandar Muqam through the valley of 
Gulshan which runs parallel to the coast and was believed to be less affected 
ty famine conditions. The vicinity of the higher coastal range allowed there 
of useful survey work, but opportunities for antiquarian observation did not 
oferthere either. At Bandar Muqam, a small port serving the western valleys 
of Laristan, there was again evidence of mediaeval maritime intercourse with 
India and the Far East in the shape of Chinese porcelain among the debris of 
lbwmounds adjacent to the Arab Shaikh’s fort. Fortunately this petty chief 
sill retaining some local authority showed his good will by providing such 
transport as enabled us to follow the route to Shiu along the rocky coast. Owing 
wits difficulty and insecurity it appears never to have been surveyed. Even 
here, in a small cliff-bound bay now frequented only by smuggling hillmen, 
[found remains of a modest settlement of mediaeval times which had its share 
inthe maritime traffic then prevailing along the Persian Gulf and beyond. 

Some 3 miles beyond Shiu we came near the small fishermen’s hamlet of 
Tiarat upon two larger debris areas which by their ceramic remains clearly 
suggested occupation in early Muhammadan times or, perhaps, even before 
vithin the historical period. But nowhere along the coast were any indications 
of prehistoric occupation to be traced. Ziarat with its good anchorage serves 
wa port for the head of the Gabandi valley which behind a low sandstone 
range runs parallel to the coast. Into this less arid tract we now turned by a 
previously unsurveyed route, and in the course of four marches reached the 
oust again at the small harbour of ‘Asalu beyond the great bay of Naband. 
Apart from the usual difficulties about transport no awkward experience was 
incurred notwithstanding the bad reputation which the people of Gabandi 
have acquired from their former raiding propensities. But a report received 
tee about tribal unrest in the valleys beyond to the north-west conveyed a 
ist warning of possible obstacles ahead. 

Along march of January 11 brought us along the coast to Tahiri and pre- 
pared us for the important old site ahead. For close on 8 miles the terraces 
between the foot of the rugged coastal range and the steep slope of what looked 
lie an earlier shore-line were found again and again to bear traces of former 
tubitations in the shape of decayed rubble-built walls and plentiful pottery 
fapeculiar kind, plain but remarkably well made. It was not long before we 
auné upon a series of old kilns close by the sea-shore where this ware, often 
showing a characteristic ribbing, had been made. It must have been the chief 
loal product which this barren strip of coast could ever have supplied to the 
grat mediaeval emporium of Siraf, the ruined site we were bound for. 

Immediately to the west of the wretched fishing village of Tahiri there 
stetch for a distance of nearly a mile and a half the remains of the town which 
from the accounts of Arab geographers has long been known as the chief 
‘entre in the early Muhammadan period for the maritime trade of Persia and 
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all the adjacent regions with India and the Far East. The detailed description 
of the great wealth of Siraf and the opulence displayed in the mansiongofi, 
merchants made the picture of utter destruction presented by the site andi, 
strangeness of its position all the more impressive. From the water's dp 
still lined in places by the remains of a massive quay wall, there rise tera, 
overlaid by the shapeless debris of stone-built houses right up to thé sey 
crest of a limestone ridge at a height of about 300 feet. It would have bey 
difficult for me to realize how this town within the narrow available spac 
could have held so large a population as the accounts indicate, had memon 
not recalled the picture presented by the tiered high houses of more thanoy 
old port on the Genoese Riviera. It was easier to recognize the correctness, 
the Arab geographers’ references to the barrenness of the town’s surrounding 
and the excessive heat of its climate. The prevailing difficulty aboutwate 
was clearly marked by the many vaulted cisterns and deep rock-cut wek 
traceable even on the very crest of the ridge. This bears the only two stm. 
tures still in fair preservation and evidently of later date, one a mosque ai 
the other a domed tomb. 

But even more impressive than the picture of utter decay to be seen at wh 
was once a thriving town of the living was the view gained from the hill ert 
of the great necropolis in the valley behind it, known as Shilau. All overt 
bare slopes rising northward above the bottom of the valley there were tok 
seen by the hundreds rock-cut graves and grottoes. Wherever the gentle 
slope afforded convenient room the graves had been grouped in closely sere 
rows into regular cemeteries. Broad stairways cut into the rock lead up toa 
through these systematically arranged graveyards, while shallow grottes 
could be seen honeycombing on all sides the steeper rock faces. The orthoda 
north-to-south direction observed in the vast majority of the graves eleath 
showed that they were intended for the last rest of the Faithful. But inoned 
the graveyards the direction lay regularly from east to west in agreement wi 
the custom still observed by the small Jewish communities found along tt 
coast. Among the variety of curious observations made during the care 
survey of the site I may only mention the aqueducts found at a few poi 
behind the town. They were clearly intended to carry water to mills andma 
have been fed from Karezes no longer traceable now. 

Siraf, which is mentioned by the middle of the ninth century as the chi 
emporium of the Gulf in connection with the China trade, had entered 
period of decay already towards the close of the tenth century A.D. whenagrel 
earthquake accelerated its incipient ruin. At the beginning of the thirteeath 
century the geographer Yaqut found the place almost completely deserte 
The chronological limits thus indicated invest the plentiful relics of fi 
decorated pottery which could be collected at Siraf with distinct archaeologie 
interest. But neither these relics nor the work entailed by the survey of the 
site might have kept me for eight days at Tahiri had not the start I wasanxiow 
to make now from the coast into the hills of Laristan been delayed by theusu 
difficulties about transport which rumours of “tribal unrest” now if 
So it was a relief when the help requested from the chief of the Gilehdartm 
behind the coastal range at last materialized in the shape of two dozen? 
donkeys and a small posse of his armed followers to provide protection. 
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The journey to the chief’s seat at Nauba towards the head of the Gilehdar 
wiley proved trying in parts, but also unexpectedly interesting. The route, 
never previously surveyed, led from the hamlet of Puzeh steeply up the 

coastal range rising wall-like to heights close on 5000 feet. Very soon 
afer the ascent began we came again and again upon remains of a well-made 
| oad built with large cut stones. Over the worst bits of bare rock slope it had 
heen carried in carefully graded serpentines; but over most of the ground it 
ad completely disappeared. In several places we found cisterns and well- 
built vaulted quarters for wayfarers. Whereas at one point the present track, 
sarély fit for laden donkeys, clambers up along what may well be called a 
rock ladder for some 300 feet, it was still possible elsewhere to follow the 
arefully walled-up old road clinging to almost vertical limestone cliffs. At 
thepoint where rain-water in a natural rock reservoir allowed us to halt for the 
sight, a bit of level ground had been provided by damming up a ravine with 
asdlidly built barrage and making a deep cutting through the live rock on one 
side of it to allow of drainage in case of rain floods. There could be no doubt 
that all this excellent engineering, nowhere met before on our travels in these 
regions, dated back to the period when a main route from Siraf towards Shiraz 
udother great centres of Persian trade and industry passed here. It was then 
certainly fit for laden camels. 

At Nauba, at an elevation of some 1500 feet, we found cool air and the sight 
ofgreen meadows studded with narcissus in bloom to refresh us. The young 
thief seemed very willing but his authority much impaired by the approach 
of “tribal unrest” from the north where a minor Qashqai rising was reported 
being dealt with by troops. This however did not prevent us from surveying 
anumber of ruined sites in the neighbourhood. Several of them showed 
rains in the shape of ruined mosques, fine sculptured tombstones, decorated 
ctramic ware, etc., dating from the period when Siraf had flourished and when 
the traffic from its port must have brought prosperity also to the Gilehdar 
valley. 

But of much greater interest was the discovery of a low mound near the 
iilage of Haraj containing the remains of an early prehistoric, possibly neo- 
ithi¢, settlement. The cutting of trial trenches brought to light plenty of 
‘one implements and a quantity of painted pottery with a great variety of 
monochrome geometrical patterns. Some of the ware found was of very fine 
hibric and showed in its decoration distinct affinity to the very early painted 
pottery discovered by Professor Herzfeld at an important site close to Per- 
«polis and considered by him neolithic. Burial remains were also unearthed 
tere. Several smaller mounds in the vicinity seem to hide similar prehistoric 
vettlements. An interesting fortification of considerable extent, probably 
tating from historical times but pre- Muhammadan, was traced above Haraj 
on a high rocky spur flanked on either side by precipitous ravines. The 
Position chosen for what evidently was meant to provide a temporary place of 
safety, curiously recalled the mountain stronghold of Zamr-i-Atash-parast 
surveyed by me far away on the Russian side of the uppermost Oxus. 

For various reasons I was now anxious to move eastwards to Lar where I 
hoped that a Persian garrison would permit me to secure a fresh escort and to 
et the worn-out party from Bandar ‘Abbas return. An offer of transport and 
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protection from the Khan of Warawi enabled us to move down the valley 
two marches. A two-days’ halt at his village allowed me to visit more ruin 
the vicinity, including sepulchral structures for subaerial burial of g tp 
nowhere met with before. But the refusal of the headmen farther down ty 
valley to provide transport or guarantee security barred the way to Ishqang 
and thence to Lar. So in the end I felt obliged to give way to the represen. 
tions of our escort officer and turn south to the coast. The track we had tots, 
across the coastal range was even more troublesome than the one folloygi 
from Tahiri, but also showed evidence of old engineering. 

It had become clear that the disturbed conditions farther north would » 
permit of a move into the hill tracts of Laristan or Firuzabad. I had hence 
resign myself to seeking a fresh base at Bushire. After regaining ‘Asal: 
safety by February 5 the difficulties about transport proved even greater tha 
before. So I agreed to an attempt to shorten the journey by embarking ing 
open country boat for Daiyir, a little port some 40 miles beyond Tahiti, wher 
we might hope to find camels. The attempt lamentably failed, for after a fii 
wind had brought us almost within sight of Daiyir the little craft, leaking bath 
all the time, was driven back during the night by a violent north gale. Inth 
end we felt glad when the skill of the Arab sailors allowed us to cast anchoris 
comparative safety some distance below Tahiri. The misery endured by m 
people and escort on this short cruise provided in a way a useful antiquaria 
experience; for it let me realize better than I might have done otherwise hor 
Nearchos’ men may have felt in their crowded small ships when making ther 
way along a coast so exposed to strong and rapidly changing winds as that 
the Persian Gulf. 

Of the journey which broken by enforced halts brought us to Bushire inthe 
course of a fortnight, the briefest record will suffice. What scanty remainsd 
former occupation were met with along the narrow coastal belt close on 200ml 
in length all belonged to Muhammadan times. At Bushire I was welcome 
with the kindest hospitality by Major the Hon. T. C. W. Fowle, the Britsh 
Political Resident in the Persian Gulf, and Mrs. Fowle. Ever since leavm 
Bandar ‘Abbas it had been impossible to arrange postal communications. 8 
it, was only on nearing Bushire that I received information of telegraphi 
instructions having issued already at the beginning of January from Teh 
postponing my journey to the next (Persian) year. This order was obvious} 
prompted by the tribal unrest in the area which at the very time I was aboutti 
approach from the side of Tahiri. 

The proposal repeatedly urged from Bushire to be allowed to change ti) 
tour to other ground failed for the time being to produce a modification ofthe J 
order. So after a prolonged stay under the hospitable roof of the Residenq! 
thought it best to utilize the remainder of the cool season for a short tourll 
Swat, supplementary to my previous explorations in that fascinating region 
the Indian North-West frontier, and subsequently, while at work in Kashmt, 
to await a favourable decision which would allow me to resume my task in the 
autumn. The hoped-for approval of the Persian Government for my nev 
programme having now been granted, I propose to return before long tothe 
valleys of the ancient Persis. 
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THE JOHN MURRAY EXPEDITION TO THE INDIAN 

OCEAN, Abstract from the Reports of Colonel R. Seymour Sewell, sc.v., 

Leader of the Expedition, communicated by Professor F. Stanley Gardiner, 
Secretary 


HE John Murray Expedition to the Indian Ocean under Colonel Sewell, 

of which an account was given in the Journal for June 1933, has now com- 
pleted her work along the Arabian coast, though further observations are 
planned for the return voyage of H.E.M.S. Mabahiss through the Gulf of 
Aden and the Red Sea. These are important since the hydrographic conditions 
inthe Straits of Bab-el-Mandeb probably fluctuate considerably according to 
the seasons. 

The necessary alterations to the Mabahiss were made in the Government 
dockyards at Alexandria, and these entailed the dividing up of the fish hold, 
the rearrangement of the cabins, and the fitting of the echo-sounding gear and 
ofthe refrigerating plant, so necessary on long tropical cruises where the crew 
is unaccustomed to “‘salt horse.’’ All the officials concerned endeavoured to 
be as helpful as possible, but the language question both on shore and on 
board has been a difficulty. H.M. King Fuad received Colonel Sewell and 
the senior members of the expedition at Cairo and showed himself interested 
and well acquainted with the problems which faced the Murray Expedition. 
A government reception was also given to the members of the expedition 
before leaving Alexandria. 

The Mabahiss has proved an excellent sea boat in every way, though 
of necessity small for an expedition on which, in addition to the ship’s work, 
three chemists are engaged daily on analytical work, so that the expedition 
may know of any changes both of pH and of salinity as well as of temperature, 
while still almost on the spot where they occurred, and of oxygen and of phos- 
phates within a day or two. The sounding machine is fitted aft immediately 
over the propeller where any movement of the ship as she pitches is most felt. 
This at first, particularly in the Red Sea, where heavy southerly winds were 
experienced, caused some difficulty and loss of gear, while a water-bottle or 
two became closed while being sent down and were subsequently “imploded” 
by the increased pressure. The Hughes-Admiralty Echo Sounding Machine 
has worked well under the fostering care of Lieut.-Commr. Farquharson, 
but of course it is desirable that the transmitting and receiving surfaces on the 
ship’s bottom should be almost horizontal, a condition difficult to attain on 


‘f& small a vessel. The employment of trawls and dredges from any vessel 


necessitates a knowledge of the ways of the ship, and the crew were of course 
quite inexperienced. The result was a series of misfortunes on the first cruise 
culminating in the loss of about 1600 fathoms of trawl warp. The bottom too 
proved singularly rocky, with the result that there was considerable damage to 
and loss of nets, but these and all other losses of gear have been made good. 
The Egyptian officers and crew soon became accustomed to this very new 
and hard work, and have done well; they will be having some slight satis- 
faction in that, being on a journey, they need not remember the penalties of 
the month of Ramadan. 
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The Mabahiss left Alexandria on September 3, after having had a short 
cruise in the Mediterranean to test the echo sounding; a further test was made 
itthe north end of the Red Sea. On September g she called at Hurghada, the 

tian Marine Biological Station, which is directed by Dr. C. Crossland, 
ind which was found to be well equipped. It has rich coral reefs in its vicinity 
and, on the west side of the entrance to the Gulf of Suez, is most favourably 
situated both for the deep waters of the Red Sea and of the Gulf of ‘Aqaba, and 
forthe shallower water fauna of the Gulf of Suez. The actual work in the Red 
Sea began on September 10. Eighteen stations were taken and running 
soundings were obtained down the centre of its basin, a depth of 2204 metres 
(1203 fathoms) being obtained in lat. 25° 24’ 12” N., long. 36° 1212" E. There 
proved to be a clear demarcation between the upper surface layer of the water 
inthe Red Sea as compared with the lower stratum. At 400-500 metres the 
temperature as well as the halogen and oxygen content of the waters seem to 
heat aminimum, increasing both in shallower and deeper waters ; this clearly 
points to a vertical circulatory movement. Wherever trawling or dredging was 
atried out, flat or irregularly shaped calcareous masses of rock were found, 
and these conditions continued south of the Great Hanish rim to Perim. 
(karly this rock material is forming im situ and is very different from the 
deposits recorded on the charts. Below 140 metres no living organisms were 
obtained, but everywhere there would seem to be at least 1 c.c. per litre of 
mygen, while the salinity of 40 per mille and the constant temperature of 
2 C, should not be unfavourable. Stations were also taken on the cruise 
along the African side of the Gulf of Aden and in the vicinity of Berbera before 
proceeding to Aden for coal. 

The Mabahiss left Aden on her second cruise on September 28, proceeding 
around the Gulf of Aden and out into the Indian Ocean to the south-east of 
Socotra and so back to Aden. Unfortunately she had to return to Aden to 
snd the chief engineer, who had been working on the refrigerator, to hospital, 
ashe had been badly gassed. He was able to rejoin the Mabahiss in a few days, 
ad meanwhile a specialist engineer from the Orient liner Orontes generously 
give his help to cure the refrigerator, the expedition again putting to sea on 
October 3 In all twenty stations were worked in this Gulf of Aden area, most 
for physico-chemical determinations, some with biological observations 
iso, topographical soundings being almost continuous. Thus the Gulf was 
traversed along its south and central sides, while subsequently a third lati- 
tudinal line was run to the north. These traverses have resulted in the deter- 
mination of ten definite ridges which run obliquely across the northern and 
central parts of the Gulf from north-east to south-west, little or no suggestions 
of the existence of which are visible on the charts. Certain supposed shoal 
ateas were also examined ; the reports of the same were probably due to broken 
water, caused by fish or tidal swirling, as no shallow water was found. The 
deep channel of the Gulf was found to the south, and clear evidence was 
+ soe anortherly drift of East African water between Socotra and Cape 

uardafui. 

In the Straits of Bab-el-Mandeb a series of observations was made on the 
character of the sea-water, three different strata being found, the uppermost 
fowing out of the Red Sea, the second and largest into its basin between 
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70 and 160 metres, and the lowest—a small creep of the deeper waters of thy 
Red Sea—into the Gulf. These observations in September are in strikj 
contrast to previous determinations in April and May, in which the outflowing 
bottom current is the dominant feature. A number of serial water samplq 
and temperatures was also taken in the Gulf of Aden, showing a complicate 
system of vertical rotation of the water masses. This was particularly marke 
in the “Socotra” current, which was emphasized by Matthews in the Report 
of the Sealark Expedition. Further work in this region included seyepj 
dredgings and trawlings from 73 to 2312 metres, and the first consignment of 
specimens was shipped to Cambridge, where the expedition makes its head. 
quarters, the fish going directly to the Natural History Museum. 

The third cruise was along the south coast of Arabia to Karachi. The 
course was set in zigzag down the Gulf of Aden, in order to trace further the 
ridges previously referred to. Along the south Arabian coast twenty-seven 
stations were worked. The first two were hydrographic stations ; samples of 
water and temperatures were taken from a series of depths in connection with 
the “Socotra” current, which appears to sweep the bottom where it enters the 
Gulf to break up and to pursue diverse courses in its more open northerly and 
westerly waters. A course was then set for the Kuria Muria islands. These 
are a dependency of Aden, having been ceded by the Imaum of Muskat in 
1854 for a telegraphic and signalling station that never materialized and as; 
centre from which to prevent the smuggling of guns. They consist of five 
rocky granite islets about 20 miles off the coast, one being inhabited by afew 
fishermen. Here it was intended to carry out an extensive survey of the 
continental slope and to examine the reported coral reefs. Several other points 
were also examined. As is so common in tropical waters there proved to bea 
gently sloping continental shelf of medium width, which at about 50 fathoms 
drops deeply down in a slope that is at places as steep as 1 in 3 and is largely 
composed of rock. Along all this cliffed coast to Ras al Hadd were found 
submarine promontories with gullies between. Much of the bottom proved 
to be composed of rock, sometimes angular granitic fragments which evidently 
belonged to a scree slope. These and other observations suggest that the 
whole coast-line owes its existence to geological faulting. 

A special examination was made in the motor boat to find the coral reels 
charted and recorded as existing on various parts of the South Arabian coast. 
“Reefs” near the land proved to be composed of rock thickly overgrown with 
weed of the Sargassum type with clean sand between. Several successfl 
trawlings were made, but true reef-forming corals proved to be entirely absent. 
The dredges were lowered a number of times in areas where coral banks were 
reported, but these proved to be covered largely by calcareous algae (Litho- 
thamnioneae) of massive type, yielding banks markedly different from those 
in true coral-reef areas. The reason for this absence of coral-reefs, temper 
tures and salinities being apparently quite suitable, is not clear. Hydro- 
graphic stations were worked carefully to see if there was any upwelling of the 
cold bottom Antarctic water, but nothing was discovered in the ship-analyses 
of the water samples to indicate the existence of this or of any other factors 
unsuitable to the existence of coral reefs. As the surface waters in this region 
proved to be amazingly prolific in animal life, it is clearly not a matter of food, 
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for they certainly contain sufficient material for the richest growths of the 
anemones which deposit coral; a few solitary corals were also obtained. 

Atthe eastern end of the Arabian coast the bottom was found to consist of a 
brown or green mud, and this near Ras al Hadd smelt strongly of sulphuretted 
hydrogen. Its depth extended from 95 to 1253 metres, and the occluded water 
of a bottom sample from 421 metres contained over 29 milligrams of sul- 
phuretted hydrogen per litre. This occurrence is paralleled in the conditions 
found in the Black Sea and in certain enclosed fjords, but such a phenomenon 
on an open coast is most unexpected and at present inexplicable. It implies 
of course an area devoid of all organic life other than bacteria. 

The fourth cruise started from Karachi on November 17, and twenty-five 
stations were worked in the Gulf of ‘Oman and its approaches. “Between 
Ras al Hadd and the Indian coast in the neighbourhood of Karachi the echo- 
sounder has revealed the presence of a submarine ridge that runs westward 
towards the entrance to the Gulf of ‘Oman more or less parallel to the hill 
ranges of Baluchistan and Makran. To the south of this ridge and separated 
from it by a level plain, that has a fairly constant depth of 1850 fathoms (3383 
metres), lies a second ridge that runs towards the south-west, and imme- 
diately to the south-east of this is a deep gully, bounded in its turn by the edge 
of a plateau that slopes gradually downwards towards the south-east. The 
bottom of this gully lies 2000 fathoms below the surface, and its general 
character is strongly reminiscent of a river-bed. Have we here the now sub- 
merged bed of the Indus, when it flowed out into the Arabian Sea at a point 
more to the north of its present mouth or, possibly, the mouth of the great 
Indo-brahm river, the existence of which was postulated by Pascoe and 
Pilgrim 

The Persian Gulf is of course a shallow sea, so that phenomena similar to 
those found in deep enclosed basins such as the Red Sea are not to be expected. 
Yet there must be in all such large “‘estuaries” for land drainage some circula- 
tion of water which should be reflected in the open seas off them. In the Gulf 
of ‘Oman there were found outflowing currents from the surface down to 
30-70 metres, and from 125 to 350 metres on the north, but to 500 metres on 
thesouth side of the Gulf. Between these is a stratum of inflowing water with 
its centre at about go metres, while over the bottom is an offshoot of Indian 
Ocean water moving northwards. The region devoid of animal life discovered 
near Ras al Hadd was found to extend far beyond the sulphuretted hydrogen 
area and indeed to continue through the whole extent of the Gulf of ‘Oman. 
The bottom consists of either a soft green mud or of a grey clay and between 
the depths of from 300 and 1250 metres is practically azoic. The depth limits 
ofthis dead area vary in different parts of the Gulf, but in the shallower waters 
above the depth of 250 metres there is prolific life, 666 specimens of a béche-de- 
mer (Holothurian starfish) being obtained in one net haul from 210 metres. 

On the conclusion of the cruise the Mabahiss put into Bombay whence she 
left for a long traverse to Mombasa, the remainder of her work lying in the 
more open waters of the Arabian Sea and in visits to the Maldive and other 
islands. This cruise will be particularly important for the physico-chemical 
work which has clearly been maintained by Mr. Thompson, assisted by 
Messrs. Gilson and Mahomed, under conditions of great difficulty. 


3 Of the 
striking 
lowing 
amples 
licated 
narked 
Ceports 
sever] 
of 
head. 
i. The 
her the 
“seven 
ples of 
With 
ers the 
ly and 
These 
skat in 
1d as a 
of five 
rafer 
of the 
points 
bea 
thoms 
argely 
found 
yroved 
dently 
at the 
| reefs 
coast, 
n with 
ressful 
bsent, 
were 
Litho- 
those 
\pera- 
ydro- 
of the 
alyses 
actors 
region 
food, 


THE SIXTH AND SEVENTH THULE EXPEDITIONS oF 
KNUD RASMUSSEN 


MICHAEL SPENDER 


D* KNUD RASMUSSEN called Thule Expeditions those which wer 
fully or partially supported by the funds of his Thule settlement in th 
Cape York District. Of these the Fifth, the investigation of the Nort. 
American Eskimo and the long journey from Greenland to Siberia, is the mg 
well known. The Sixth and Seventh Thule Expeditions were to the Bay 
Coast of Greenland, during the years 1931, 1932, and 1933, which yeas 
cover the period of intense interest in the East Coast arising from the dispute 
between Norway and Denmark, in which judgment was given at the Hag 
in April 1933. 

The Sixth Thule Expedition was rather a reconnaissance than an expedition 
in itself. The coast of south-east Greenland had been traversed by Con. 
mander Gustav Holm in 1884 in an wmiak, or large skin boat ; in 1931, conscious 
of changing ice conditions, it occurred independently to Knud Rasmussen 
and Watkins to challenge the still generally accepted notion that the wmiak 
was the only means by which a passage along this coast could be successfully 
forced. Both therefore attempted the passage in small craft equipped with 
power. This was in Watkins’ case an open boat with an outboard motor 
The outfit retained the advantage of the umiak, that the boat could be hauled 
up on to an ice-floe in case of a squeeze. Knud Rasmussen neither retained 
this advantage nor had he such good acquaintance with the ice conditions; but 
in his Norwegian “‘skerry-racer,”’ teak built, extra strengthened and renamed 
Dagmar, he had a craft larger, faster, and utterly seaworthy. 

With the Dagmar a quick voyage was made from Julianehaab to Angmags- 
salik and back, at the same time as Watkins, Courtauld, and Lemon wer 
working southwards along the coast. Nevertheless the Danes were unableto 
make any contact with Watkins, although the investigation of harbour 
facilities and the search for Eskimo remains took them into most of the fjords 
and bays. A less pleasant incident on the return voyage was that during: 
heavy September storm the Dagmar, rudderless, was blown out into Denmark 
Strait (where, as usual, a heavy sea was running) so far that it was afterwards 
twenty hours steaming at full speed before Greenland was in sight agai. 
When, later, she was safely in Nanortalik in south-west Greenland and 
Watkins was still unreported, Knud Rasmussen went out on a search trip, but 
returned unsuccessfully. Then, as is well known, half an hour later Watkins 
came in on the last pint of petrol. 

The success of the reconnaissance and the awakened public interest m 
East Greenland encouraged Dr. Rasmussen to begin the much more ambitious 
Seventh Thule Expedition in 1932. But the fact that two other Danish 
expeditions were working in the same year on the East Coast of Greenland, ont 
of them a large expedition to which the resources of Denmark's riches 
scientific fund had already been promised, made the financing of the project 
so difficult that even Knud Rasmussen was at one time disheartened neatly 
to despair. However the expedition sailed at the right time with a strong 
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ofscientists and craftsmen. When the Greenlanders had been assembled the 
expedition roll totalled sixty. The programme was modern in the extreme 
and employed every available device of technique to get the maximum 
of results out of the short Greenland summer. The organization comprised 
, mother-ship, carrying an aeroplane, from which motor boats of various 
sizes could work independently. The mother-ship, the Th. Stauning, was a 
wooden vessel driven by a Diesel engine capable of giving the ship g or 10 
knots speed. Roomy, with ample deck space and fast, such an expedition ship 
has neither before nor, alas, since been seen in Greenland waters. First it 
visited and brought supplies to the Thule settlement before beginning the 
voyage proper to the East Coast. Archaeologists, geologists, and surveyors 
were now supported in carrying out a thorough investigation, from Prins 
Christians Sund to Umivik. 

The new expedition technique showed itself to be successful. ‘The mother- 
ship had succeeded equally well in all her functions as base for the flying 
machine, transport for the smaller craft, and general provider for the more 
independent survey boats. Nevertheless the work was not finished on the 
East Coast; in particular the mapping of the coast between Umivik and the 
great Kangerdlugsuak in lat. 68° N. remained to be done; there had been in 
1932 also minor difficulties with the survey motor boats, some of the work 
needed checking, and other expeditions brought news of improved methods. 
The other principal object of the continuation of the Seventh Thule Expedi- 
tion in 1933 was to make a film which should be a faithful record of the vanish- 
ing Eskimo culture. To this end Knud Rasmussen wrote a manuscript and 
searched Europe for a film director. Into both objects he threw everything 
he had of heart, energy, and substance, that there should be a success. A great 
disappointment, never quite overcome, was that through a misunderstanding 
the M/S Th. Stauning was not to be had in any circumstances. But through 
the co-operation of Professor Norlund and the Geodaetisk Institut one of the 
survey yachts from the West Coast, the M/B Andrae, was available as well as 
the Dagmar. A Danish shipyard provided a wooden schooner as mother-ship. 
But Knud Rasmussen himself through his own foresight provided the vessel 
which has shown itself to experienced seamen to be of the type most suitable 
for all kinds of work along the East Coast. ‘This was a fishing ketch, 22 tons 
and about 45 foot water-line, of the type used by the Danes in the North Sea 
fishery. Comparatively little modification or strengthening was necessary. 
The Kiviog, as she was called, after an Eskimo saga-hero famous for his long 
travels, was sailed from Copenhagen to Angmagssalik under her own power 
and canvas by Lieut.-Commr. Tegner of the Danish Navy. This little ship 
then undertook the burden of acting as mother-ship for both film and survey, 
as ne as it was clear that the under-powered schooner could not do very 
much, 

Only those whose work was connected with the film saw much of Knud 
Rasmussen this summer. Here the work became very arduous, if for no other 
reason than that he was the only one with a simultaneous command of the 
German and Eskimo languages. He professed himself tired but happy. In 
spite of the labour of running an expedition sixty men strong distributed in 
some twenty-five craft of various sizes, he had for each of us an individual 
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manner and greeting. He remained in Angmagssalik after we had begun oy 
journey southwards. The bad weather of August had delayed the film 
much that it was not until October 10 that the Kiviog left Angmagssalik, \j, 
knew that Rasmussen had been seriously ill, but thought he was getting better 
But when the Hans Egede went out of her course to bring him home fron 
Julianehaab it was clear that there was reason enough for anxiety. In th 
last few weeks he seemed to be getting so much better. On the last day he wa 
already discussing the details of publication and even forming plans fy 
continuation of the field-survey in Greenland. 


AN OBLIQUE CYLINDRICAL EQUAL-AREA MAP 
H. POOLE 


HE drawing of this map was inspired by the Oblique Mollweide produced 

by Mr. J. Fairgrieve, and discussed in Geogr. F., vol. 73, p. 251. The 
arrangement is almost precisely the same; but the axis of the map is the grea 
circle through the point 45° N., 45° W., which cuts the Equator at 45° E., thus 
giving complete symmetry. 

The projection used is the Cylindrical Equal-Area; but the special featur 
of this map is that, as the “lateral” scale need not (for equal-area purposes) be 
identical with the “longitudinal,” it may be chosen so as to give “‘eumorphic” 
results—to borrow a word coined in the pages of the Geographical Fournal—1 
any distance from the axis of the map, at the same time somewhat improving 
the representation near the margin. Now the British Empire lies largely along 
two belts at about 30° on either side of the axis ; and the lateral scale has been 
chosen so as to give eumorphic representation along these lines. 

The intersections of meridians and parallels can be calculated from the 
formulae: 

x (dist. from axis of map)=R . (cos ¢ cos A—sin ¢)/4/2 
where ¢=Iatitude 
and A=meridian diff. from selected meridian 
and y (dist. from selected meridian)=R .« (circular) 
where cos «=(sin ¢ cos A)(1-+sin? ¢ cos A+-cos? ¢ sin? A)-': 

These formulae are considerably more simple for the 45° oblique sym- 
metrical projection than for any other angle. The Earth is supposed # 
spherical. To obtain eumorphic representation at any distance (0) from the 
axis of the map it is merely necessary to multiply the lateral values by sec’. 

Since this map was first drawn, I find that a similar projection is suggested 
for a map of the British Possessions in Asia and Australia in Hammet’s ‘Geo 
graphisch Wichtigsten Kartenprojektionen’ (1889). The graticules for three 
such maps are drawn there, namely a Mercator, an equal-area, and an equ 
distant cylindrical (quadrat Plattkarte schiefaxig), but I do not know if the 
map itself has ever been drawn. The axis of the map passes through 45° 
140° W., and 45° S., 40° E., and cuts the Equator at 130° E. The equal-atea 
map has, of course, the unmodified lateral scale. 
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Co-ordinates for plotting Oblique (45°) Cylindrical Equal- Area Projection of the 
World with Eumorphic Representation 30° on either side of the axts 
Anis difference of longitude from 45° W. 
—1'30 —o'46 +0°04 
+o52 +042 +033 +025 
—078 +013 +0°58 
+o98 +064 +0°38 
—0195 —O'57 —O15 +0°69 
+114 +0°94 —+0°56 
—068 +009 +048 +0°83 
+169 +098 +0°72 
—0°35 +0°37 +o-71 
+198 +1°72 +146 +0°86 
+225 +169 +0°98 
+035 +068 +098 +1°34 
+068 +1:°00 =+1°46 
+2°51 +216 +1°12 
t+o95 +127. +1°50 +163 +1764 
+318 +24 +243 +184 +111 
+352 +327 +280 +0°98 
+130 +161 +180 +1°82 
+398 +379 +341 +068 
+166 +1°84 +191 +1°84 
+450 0:00 0:00 
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rom the The origin is the intersection of parallel 45° N. with meridian 45° W., and 
the table serves to plot the projection between 45° W. and 135° E. The 
remainder is plotted by symmetry. 
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A DOUBLY EQUIDISTANT PROJECTION OF Tup- 
SPHERE 


COLONEL SIR CHARLES CLOSE, «.B.z., 


| he a doubly equidistant projection we take two points on the sphere anj 
plot them on paper at their true rectified distance apart. The position o 
any other point on the projection is determined by the intersection of ty 
straight-line radii from the two fixed points on paper, these two straight ling 
being respectively equal to the spherical distances on the globe, measure 
from the two selected points. ‘This system has hitherto been applied only 
portions of the spherical surface, and it was thought that it might be of interes 
to apply it to the whole surface of the sphere. 

There are two special cases that can be quickly dealt with: If the two poins 
approach each other indefinitely, so that they merge into one point, we obtain 
the well-known equidistant projection, and if we represent the whole spher 
on this projection, with the Pole as the selected point, we obtain a result in 
which the other Pole is represented by a circle of twice the length of the 
Equator. This projection has been used for showing distances and azimuth 
from a radio station, but it is otherwise of little use. The other limiting ax 
is that in which the two points are separated as far as possible, that is to sy, 
they are 180° apart. In this case the entire sphere is represented by a straight 
line. This case is valueless. But if we take a mean case in which the tw 
points are go° apart, we shall be able to construct a world projection of som 
interest. 

Let us, then, choose two points on the Equator, go° apart, each 45° distant 
from the Central Meridian. Let us adopt the reasonable rule that no line shal 
be measured on the sphere longer than 180°, i.e. every distance is to be the 
shortest available. Then it is possible to represent 135° of the Equator as: 
straight line, on each side of the Centre, and this portion of the Equator willl 
correctly divided. 

The Principal Meridian will be a straight line at right-angles to the Equator, 
and its total length, either above or below the Equator, will be determined by 
the intersection of two straight lines, measured from the chosen fixed points 
each line being 135° long. The distance, along the Principal Meridian, to the 
boundary, from the Equator, will be 127°28. The distance of each Pole, from 
the Equator, will be go° x +/3/2=77°94. 

The boundary of the projection will be the rest of the Equator doubled. 
Since the sum of the two distances from the fixed points must be constatl 
(twice 135°), this boundary will be an ellipse of which the major axis is 27, 
and the minor axis 254°56. 

Two of the meridians are circles, namely those 45° east and 45° west of the 
central point; the radius of each of these circles is go°. The plotting of the 
positions of the remainder of the points of the network is most easily done by 
calculating the distances from the fixed points, A and B. For any point 
latitude A and longitude L east or west of one of the fixed points, we have 


cos . required spherical distance=cos A cos L. 
The accompanying table gives the distances from A and B for the intersection 
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points at every 1 5° of latitude and of longitude. For convenience in use the 
circumference of the sphere has been assumed to be 24, so that each 15° of 
reat circle is 1, and go” is 6. 

DOUBLY EQUIDISTANT PROJECTION OF THE SPHERE 


Table of distances from the Fixed Points A and B on the Equator, 90° apart, 
she circumference of the sphere being taken as 24. 


5°29 5°29 
15 
30° . . . . 4°98 5°75 


on 


105 


On the elliptical boundary the abscissae of 150° and 165° longitude are 
respectively 6:00 and 3:00. 


A NEW TREATISE ON MAP PROJECTIONS 


TRAITE DES PROJECTIONS DES CARTES GEOGRAPHIQUES A 
lusage des Cartographes et des Géodesiens. By MM. L. Drirencourt, 
Ingénieur en chef de la Marine, and J. Lasorpe, Lieutenant-Colonel 
@Artillerie Coloniale. Four fascicules. Paris: Hermann 1932. 10 X 62 inches ; 
244, 338, 156, and 394 pages; diagrams. 400 fr 

ONSIEUR DRIENCOURT assigns to the year 1865 the famous ‘Traité 
| des Projections des Cartes géographiques,’ by A. Germain, which bears no 
ate, but has in footnotes several references to publications of that year (e.g. on 
pp. 91 and 135). At this epoch M. Tissot had already published in the Comptes 

Rendus two statements without proof of his celebrated theorems on the repre- 

station of the spheroid upon a plane (7 November 1859) and of the best method 

of Projection for any particular country (17 December 1861). Germain deals 
with the former in his Chapter VII and reprints the latter without comment at 
theend of that chapter, as if he did not quite know what to make of the dogmatic 

Pronouncement. ‘Tissot published later three Memoirs in the Nouvelles Annales 

de Mathématiques for 1878, 1879, and 1880, which reappeared as the preamble 

and the first four chapters of his ‘Memoire sur la Réprésentation des Surfaces et 

lesProjections des Cartes géographiques,’ published by Gauthier-Villars in 1881. 

remaining two-thirds of the text, named the Complément, and the sixty pages 
of — were then published for the first time. They should, says M. Drien- 
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court, have been placed between Chapters II and III; but Tissot was Scrupyloy, 
not to trespass upon the preserves of Germain, and put aside everything which 
seemed to have been treated satisfactorily by the latter. He invented howeye, 
terminology so strange that it is by no means easy to compare the two works 
Moreover Germain treated the choice of projection for a given map in a summy 
way, while Tissot devoted to it his principal attention, with the result that ty 
reader who mastered both works sometimes found them in contradiction, 

Both books have long been out of print, and Tissot, though translated in 
German by Hammer, had never been properly absorbed. “‘C’est un pur ch 
d’oeuvre,”’ says M. Driencourt, “mais comme I’indique son titre, ce n’est pas 
un traité.” Its dogmas were quoted from time to time, and it gave us mud 
trouble when its approximations to the third order masqueraded as the genuin 
Lambert Conical Orthomorphic in 1918; but its very interesting and perhaps 
important ideas had remained rather inaccessible to English readers until the 
were treated by Mr. Melluish in his ‘Introduction to the Mathematics of My 
Projections’ (Cambridge University Press 1931). And there the treatment j 
purely mathematical. 

We had therefore awaited with high anticipation the treatise which wa 
undertaken by M. Driencourt some ten years ago. His purpose was to fuse ints 
a logical whole the works of Germain and Tissot, and to incorporate the mor 
recent investigations of M. Courtier on the use of rectangular co-ordinates in 
the computation of triangulation (Annales hydrographiques, 1912). When the 
work was nearing completion a new Tissot appeared in the person of Comma- 
dant Laborde, Chief of the Service géographique de Madagascar, who invented 
for the map of that country a new projection, rigorously conformal, and e- 
pounded it in a memoir full of original and novel ideas. There was nothing for 
it but to await the return of this officer to France, and to enlist him as joint author, 
Thus it comes about that Colonel Laborde of the Colonial Artillery was set dom 
at the Service géographique de l’Armée to write the fourth fascicule, whil 
M. Driencourt revised his three completed fascicules to bring them into harmony 
with the new range of ideas. The publication thereby suffered a delay of some 
four years, but has gained greatly by it. Germain and Tissot had always at ay 
rate the appearance of incompatibility. M. Driencourt and Colonel Laborde 
appear as joint authors of an harmonious treatise of the first importance: 1 
masterly exposition of a very intricate subject. 

This is not to say that the authors have said the last word upon it. The subject 
of Map Projections, which had been nearly crystallized for forty years, hasin 
the last twenty become very fluid. The late Mr. A. E. Young, in 1920, greatly 
developed Airy’s beautiful theory of Balance of Errors (R.G.S. Technical 
Series No. 1), which is too summarily treated by M. Driencourt, and had gone 
further even than Colonel Laborde in a paper read at Stockholm in 1930 but 
as yet unpublished. Our authors say nothing of the whole group of retro 
azimuthal projections invented by Mr. J. I. Craig of the Survey of Egypt, not 
of the Doubly Equidistant Projection of Sir Charles Close (Geogr. }., vol. 57; 
p. 446, June 1921), nor,of Colonel Craster’s series of equal area projections 
(Geogr. #., vol. 74, p. 471, November 1929). They include however the 
Interrupted Mollweide of Mr. Goode, and one of Mr. Adams’s conformal pro 
jections of the sphere developed in terms of elliptic functions (U.S.CGS. 
Special Publication No. 112, 1925). And there is an original and useful section 
on projections suitable for long-distance flying and radio direction-finding, 
which exhibits the clear and practical and straightforward style of M. Driencoutt 
when he is not tied to the chariot of Tissot. 

For the most part he is so bound. We begin with the general theory of deforms 
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tion and study Tissot’s celebrated invention, the indicatrix; then the analytical 
conditions for orthomorphism and equivalence, and establish formulae for 
calculating the indicatrix in different groups of projections. The names of well- 
known projections occur at intervals, but the treatment is severely generalized. 
Consider this translation of the introduction to conical projection: 


Conical projections properly so-called differ from zenithal projections [it 
does not say polar zenithal] in that the angle between two rectilinear meridians 
of the map is no longer equal to the corresponding angle on the globe, but has 
a constant ratio to it which we will designate by . Each group of conical 
projections is characterized by the formula which gives the radius r of the 
parallel of the map as a function of the latitude and longitude; and in any group 
one obtains an infinity of projections by making m vary. When n is greater 
than 1 there would be an overlap in the representation of a zone of which the 
poles coincided with the geographical poles, for example in a hemisphere 
limited by the equator, and in that of the whole sphere. For less than1 .. . 


It is formally perfect, but a mystifying introduction to the conical projections 
of daily use. 

Let us turn to the second fascicule, On the Choice and Use of Projections 
for the construction of Geographical Maps, and begin with the representation 
of the whole globe. One must sacrifice a good deal in order to gain a particular 
end. Shall this sacrifice be guided by purely n’:merical considerations such as 
are embodied in the tables of Tissot giving the constants of the indicatrix at 
widely disposed points? Perhaps not, since the worst representation in conformal 
projections of the sphere is precisely at those singular points where the con- 
formality breaks down, and with it the indicatrix. There is much to be said for 
the belief that the best way of judging a world-projection is to look at it. The 
deformations need no tabulation, especially since the tabulated deformations 
are for infinitesimal areas, and orthomorphism does not in practice mean 
correct shape. But this is a matter on which every one will have his own opinion, 
and the more one is disposed to be guided by figures rather than by aspect, the 
more one will be grateful to MM. Tissot and Driencourt. 

The considerations which govern the choice of a projection for a topographical 
map in many sheets are quite different. Here it is no question of appearance: 
the eye may not be able to detect the difference between one projection and 
another, but all the convenience and accuracy of calculation in the computing 
office of the survey is involved in the choice. The Tissot theory leads in two most 
frequent cases to projections that are essentially Lambert’s Conical Ortho- 
morphic and the Transverse Mercator, which is satisfactory, but does not sur- 
prise us now ; though it is hard to say how much their present popularity is really 
due to Tissot. His consideration of the third case is presumably superseded by 
the theory of Colonel Laborde. 

remains for consideration the terminology invented by Tissot, which 
may be criticized as too elaborate, and of doubtful etymology. The group of 
Projections that include Bonne, Sanson, and Werner are called “projections 
mériconiques équivalentes a paralléles automécoiques,” which means equal- 
afea projections with curved meridians and true parallels. Even M. Driencourt 
prefers to retain the word equivalent for equal-area rather than Tissot’s autha 
lique, which is thus derived: Area meant originally a threshing-floor, for which 
the Greek is GAws, whence, on the analogy of heroique, we might have expected 
authaloique, but get authalique, whereas from pfjkos Tissot makes automécoique, 
Which is equally doubtful. M. Driencourt also rejects autogonale for conforme, 
but accepts aphylactique and atractozonique, and other unlovely words. 
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Such are a few reflections inspired by a general survey of fascicules ; and 2 
Tissot has been to most of us a respected but only partly comprehended figure’n 
the background, Thanks to M. Driencourt we are now able to get him into, 
true perspective view of the subject which he at once adorned and obscuny 
The cartographer who wants a clear-cut guide to the usual projections wil 
choose an easier path than through this difficult country; but the student wij 
some mathematics who desires a comprehensive and logical treatment will fing 
here matter for profound thought and respectful admiration ; while the adyep. 
turous mathematician will exercise himself in the new ideas of M. Courtier anj 
Colonel Laborde developed in fascicules 3 and 4. These are for specialists, x 
may be judged by the two following notes. A. RH, 


In the third fascicule of this work M. Driencourt draws his inspiration largely 
from Tissot’s well-known ‘Mémoire sur la Répresentation des Surfaces’ If 
the position of a point P be defined by its length u along its meridian to the 
parallel of an origin O and the length v along this parallel from O to the meridian 
P, let us consider the following expressions: 


X=u+Kyiv?+ ';Bv3 + Cuv? — Bu?v 4+ 
—Buv? +Au?v-+ 1,Bu3 
where 2(A+C) cos? do=cos 20 


¢o being the latitude of the origin. Departing from his beautiful geometric 
theory of projection and following the powerful analytical method of Gauss, 
Tissot gave the expressions above for a general form of projection, limited to 
terms of the third order, in which the deformation of angle is kept down to tems 
of the third order. It is inherently impossible to reduce the distortion of scale 
below terms of the second order, and in this case the scale error becomes 
(‘Mémoire,’ p. 47): 
(#2 —A)v? —2Buv+Au?. 

It is this general form of projection which French writers are wont to describe 
as of ‘minimum deformation’’—a loose phrase otherwise. It implies no more 
than simply an approximate orthomorphic or conformal representation. 

In the expressions above A, B, and C are disposable constants, of which, a 
has been seen, two only are independent. The configuration of the country 
portrayed determines these constants. If it lies between two meridians or two 
parallels to a meridian, the projection inevitably reduces to a limited Transverse 
Mercator, known also as the Gauss Conformal. If it lies between two parallels, 
the projection most naturally becomes a limited Decumanal Orthomorphic and 
less readily a limited Conical Orthomorphic. If the country is of circular shape, 
we fall back on a limited Stereographic. In all cases we use the word “limited” 
here to express the approximation consequent on neglect of terms above the 
third order. 

The curvilinear co-ordinates u and v employed by Tissot are by no means 
suitable for working up the three or four surveyor’s projections mentioned. 
Accordingly Courtier replaced them by the Cassini, or rectangular spheroidal, 
co-ordinates x and y (formulae (13) of p. 30). The work before us then proceeds 
largely on these lines. It is thus consistent, but one cannot but think that inde- 
pendent treatment of each of the projections is in general both simpler and 
clearer. This is not perhaps a fair acknowledgment of the vast amount of 
instructive work which the author offers his readers. 

It is of course perfectly true that if the distance of the boundary of a belt, zone, 
or circle of projection from its axis or centre, as the case may be, is limited to 
200 kms., the consequences of limiting the terms to the third order are slightn 
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so far as concerns error of scale and deformation of angle: the projection remains 
neatly conformal. There are however residual errors, and it is just such errors 
that are most objectionable in computation. The good computer always pro- 
vides himself with checks, and it is provoking if the errors found by the check 
are due to defects of the projection, instead of the actual mistakes which he is 
seeking to avoid. If mistakes and errors are so intermingled that they cannot 
esily be dissociated, the computer is liable to reasonable annoyance. 

Again, what is the advantage of this lin:itation? Terms of the fourth and fifth 
orders are so small and so quickly coraputed with 4- and 3-figure logarithms 
respectively that it is not worth while to neglect them, particularly as the co- 
eficients may always be tabulated. Moreover the effort to avoid drudgery at 
all costs often defeats its own object. These reasons are the fruit of experience, 
but there is a still weightier objection to this peculiar limitation. 

In a great country the area must be divided up into a series of belts or zones. 
Itimports little that the tables for one belt will suffice for all, as in a meridional 
seties, not, it may be noted, a series of longitudinal zones. The point of real 
issue is the fatal objection to excessive multiplication of these belts or zones; 
change of projection is a serious practical defect if it can be avoided ; the country 
ought to be covered with the least possible number of changes for reasons both 
cadastral and topographical. Hence the general British practice is to use belts 
or zones which average five equatorial degrees, say 350 miles or 560 kilometres. 
Even on the author’s own showing, such spans ca‘inot be crossed by a limitation 
to terms of the third order. If zones of Conical Orthomorphic projection have 
to be redivided into parcels of limited width, the parcellation reaches an absurd 
extreme. If for example four zones have to be subdivided each into five parts, 
there are in all twenty different projectional areas, as against the five belts of 
meridional projection which would cover the same area with equal efficacy. 

The author discusses projection of triangulation on the plane and its 
computation. Computation of triangulation is nothing: compensation of error 
is everything. Of about a dozen methods adjustment by displacement of 
proximate position is one general method, workable either on the sphere or 
on a plane of projection. It was .Andrae, I believe, who first suggested the 
latter (plane rectangular) method, later developed and broadcasted by Jordan. 
But it was Courtier who first considered seriously the whole triangle projected 
on the plane. Adjustment on the plane may be conducted with equations of 
condition, as in the common method on the sphere; if the method is that of 
projected rectangular displacements, the equations are observational and reduce 
the heavy labour when, but only when, the figure is complex, like some on the 
African Arc in Southern Rhodesia for example. Adjustment on the projection 
involves difficulties of another order and led M. Driencourt some years ago to 
suggest that azimuths should be measured at bases only—a recommendation 
unlikely to be acceptable to practical geodesists. Apart from these considerations 
the work before us deals fully with the projection of triangulation on the plane 
and readers will be grateful to the author for an admirable presentation of the 
problem. G. T. M. 


In fascicule 4 Colonel Laborde begins by laying stress on the importance, 
above all else, of producing a projection that shall be rigorously conformal. 
There would be nothing to add, he says (but see Young’s article on Conformal 
Projections in Geogr. ¥., October 1930), to Tissot’s system of minimum distor- 
ton, had not a new fact intervened: the growing use of rectangular co-ordinates 
i geodesy. For this an approximate expansion is not sufficient, the results 
must be complete, and they must be rid for ever of angular distortion. He then 
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proceeds to introduce an indicating surface, constructed by drawing at each 
point of the original surface a normal equal in length to the scale theres such 
a surface is described by the indicatrix (of Dupin, not Tissot) at the point g 
contact as elliptic, hyperbolic, or parabolic, according as that point is, to yy 
topographical expressions, the top of a hill, a col or a point on the top of a ey 
ridge. Then by considering the change produced by the projection in th 
geodetic curvatures along the lines of an orthogonal graticule, he obtains ty 
equation of the indicating surface, which is in fact the general equation for th 
error of scale of a conformal projection in which the exact relation between ty 
two surfaces is not known. This result can be produced directly from Gays), 
general relation X +cY =F(x +vy), which is not brought in till after the comple 
theory of orthogonal isothermal networks and symmetrical co-ordinates hy 
been developed ; but Colonel Laborde’s method is very interesting and prepay 
the way for other results, including a careful study of the linear and anguly 
distortion of a geodesic, from which certain terms are made to disappear byt 
use of the curvature at one-half and one-third of the length of the arc. Of tk 
three classes of indicating surfaces the hyperbolic is discarded as of little ux 
to cartographers, the parabolic gives us such well-known projections as th 
stereographic, Lambert’s, Mercator’s, and Gauss’s, and among the elliptic ye 
find of greatest importance the solution with variables separated, leading up» 
a most interesting map of the whole world. He also goes thoroughly into tk 
question of critical points, or exceptions to the law of distortion, and the periodic 
representation of the whole of a closed surface on a plane, in which contour 
integration plays a large part. 

In the practical part of the book there is a preference shown for many complet 
and simple formulae between different variables, rather than a few giving tk 
projection directly in terms of geographical co-ordinates. To find the centr 

and orientation of the axes of the conic most nearly surrounding a given country 
Nhe still relies on Tissot’s method of trial and error with drawings on transparent 
paper, which seems hardly up to the standard of the analysis of the rest of the 
book. Why not find its equation in rectangular co-ordinates? In geodetic 
calculations, the methods and formulae for which are given in many cases it 
great detail, there is a principal part and a residue, the former to be calculated 
from tables for triangulation of the first order, and graphically for that of higher 
orders, and the latter graphically for the one and neglected for the others, The 
author ends with an explanation of the new projection for Madagascar, 9 
ably discussed by Young in the article to which I have already referred; andm 
one can fail to admire the pains which he has spent on the close investigation 
and clear explanation of a subject of both theoretical and practical interest,and 
the admirable way in which the results of the first part are utilized in the second 

to produce a complete work worthy of the most careful study. R. K.M. 
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THE FACE OF SCOTLAND. By Henry BatsForD and CHARLES FRy. 
London: B. T. Batsford 1933. 9 <5": inches; x+118 pages; illustrations and 
maps. (Drawings by BRIAN Cook.) 7s 6d 

INSCOTLAND AGAIN. By H. V. Morton. London: Methuen & Co. 1933. 
1X5 inches; xiv-+416 pages; illustrations and sketch-map. 7s 6d 

Messrs. Batsford and Fry have produced an unusual book. It is not a tourist’s 
hook in the sense that it selects and admires what the tourist is expected to like. 
Itprovides a sober and businesslike description of Scotland based on thorough 
geographical and scientific knowledge which is instructive without being dull. 
The illustrations are beautiful, and offer a magnificent panorama of Scottish 
scenery and some striking pictures of castles and abbeys which, although 
familiar, always seem to have fresh beauties for the camera to reveal. A chapter 
on Scottish buildings discloses the fact that Scotland is far richer than the 
visitor might think in examples of the smaller Georgian house. It possesses a 
group of noble houses by the father of the Adams brothers and one or two by 
the brothers themselves. One could have wished for a picture of Boswell’s 
father’s house at Auchinleck, which struck Dr. Johnson as “‘very stately and 
durable,” but where the publishers have been so generous it is ungrateful to ask 
for more. 

Mr. Morton’s manner is well known. He gives his readers a medley of 
personal impressions, legend, romance, scraps of history, conversations, and 
descriptions of people, for he dearly loves a seat by the fire and a talk. His 
present tour is an extensive one, from the Border to John o’ Groats. The author 
explores the Prince Charlie country and spends a week fishing with an Aberdeen 
trawler. All the old historical personages and many of the old stories are there, 
but Mr. Morton has the ability to tell an old tale in a new way, and the book is 
human and full of interest. M. L. 


THE CHARM OF BRITTANY. By R. A. J. WaLLInc. London: George G. 
Harrap & Co. 1933. 8X 5'2 inches; 320 pages; illustrations and map. 7s 6d 
This book can be recommended to any tourist who is contemplating a holiday 
in Brittany. It is not a guide-book, but offers a background against which the 
visitor can set his own observations and experiences.. The author wanders along 
the coast from the confines of Normandy to the mouth of the Loire, and then 
explores the lesser-known interior. For the traveller who is content to ignore 
what the author calls “the hard, bright outlines of the popular holiday resorts,” 
Brittany still preserves its secrets and characteristics. For Englishmen a study 
of the country and its people is well worth while, for Brittany is to-day very 
much what Great Britain might have become but for the Anglo-Saxon invasions. 
Itis fortunate also in possessing in Saint Malo an enchanting gateway which 
conducts the traveller straight into the heart of Brittany’s beauty and romance. 
The maps are clear and useful, and the illustrations are excellent. M. L. 


BELGIUM: the land and its people. By CiiveE HoLianp. London: Herbert 
Jenkins 1933. 7X4 inches; 270 pages; illustrations and sketch-map. 5s 

Mr. Clive Holland has added another book on Belgium to his list. The present 

volume is compact and useful, and should tempt the tourist to explore some of 

the lesser-known towns, such as Furnes, Tournai, Courtrai, Oudenarde, Namur, 

and Malines, which are not much visited by English tourists. The author 
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suggests also some delightful excursions in the Meuse valley and the Arden 
and under Bouillon and Florenville we get a brief glimpse of the beauty of, 
Semois valley. The descriptions of the Musée Plantin at Antwerp and of th 
pictures at Bruges and Ghent are well done. The author knows the country aj 
people well, but the historical information is rather scrappy, and not alan 
accurate ; and it is a pity that Namur should be deprived of any recollection 
“my Uncle Toby.” ML 


HOLLAND AND THE RHINE. Edited by FinpLay Murrneap an |, 
RussELL MurrueaD. (The Blue Guides.) London: Ernest Benn 1933. 61,y, 
inches; 448+-13 pages; plans and maps. 12s 6d 

This book maintains the reputation of its predecessors. It is always interestig 

to test a guide-book by planning a tour away from the beaten track, and exper. 

ence shows that the Blue Guides seldom fail to satisfy all demands. There ism 
reason, except possibly the language difficulty, which is often far less formidgb} 
than it appears to be, why the holiday-maker should keep to the ordinary touriy 
routes, and books such as this should help him to forsake them. Visitors flo 
to Flushing and Middelburg, but how many think of seeing Sluis, the seapor 
of Bruges, a frequent landing-place for English forces in the Middle Ages, and 
the scene of Edward III’s naval victory over the French? The editors give it; 
few lines only, but sufficient is said to conjure up a picture of old-world pear 
and charm which is irresistible. As far as the Rhine is concerned the editos 
realize that no one can really know the country who has not walked there, and 
several short expeditions are suggested. Others can be planned with the heh 
of the maps and the excellent motor-bus services of which full particulars ar 
given. There is only one complaint, and that is that the side valleys are disposed 
of too briefly. The editors might point out rightly that this part of the boo 
deals with the Rhine, but even so the Lahn from Coblenz to Wetzlar deserves 


more than two pages. Limburg, one of the loveliest places in this part of Ger 
many, has only seven lines. The maps, by Bartholomew & Son, Ltd, a 
excellent. M. L. 


GROSS-BERLIN: Geographie der Weltstadt. By FriepRicH LEypEN. Breslau: 

Ferdinand Hirt 1933. 10 <7 inches; 222 pages; diagrams and maps. M.5.60 
HEIDELBERG: eine Stadtuntersuchung auf geographischer Grundlage. }y 

Gertrup Sincer. Heidelberg: Friedrich Schulze 1933. 9'2X6 inches; 1p 

pages; illustrations and plans. M.4 
These two well-documented monographs open with a summary treatment of 
the general physical features round Berlin and Heidelberg respectively, dis- 
cussing morphology, soils, vegetation, and climate. The writer on Heidelberg 
pursues the interesting course of comparing that station with two others of the 
Rhine Rift, Mannheim and Baden-Baden. The contrasts with Baden-Baden 
are perhaps the more interesting: Heidelberg is shown to have a less extreme 
temperature régime, less precipitation, fewer rainy days, and only twenty-four 
foggy days, as against seventy at Baden-Baden, only 80 kilometres away (Mant- 
heim has sixty-one). 

While Berlin, like London, represents an agglomeration composed of old 
towns and villages which have gradually become absorbed in the metropolis, 
Heidelberg is shown to be the youngest of the village sites in its district: for mos 
of its neighbours documentary evidence is available, proving their existence by 
the latter half of the eighth century, whereas Heidelberg does not receive docu: 
mentary mention until the end of the twelfth century. The Berlin conurbation 
has a population of two millions, or rather more than that of Birmingham, 
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Heidelberg is of similar size to Oxford. Leyden prepares density maps for the 
ghole of Berlin, including the more outlying districts such as Spandau. The 
changes in the city itself find expression in a diagram illustrating the depopula- 
sion accompanying the movement out to the suburbs, a feature less marked in 
Berlin than in London owing to the considerable difference in size. Considera- 
tion is also given to distributions of sectarian and political opinions ; the maps 
to illustrate the former lose some of their worth, since the symbols vary 
in value, while those illustrating the latter emphasize the growth of National 
Socialism. ‘The increase in the strength of a political party in a given city may be 
indicative of the situation in the country as a whole, but the stressing of it in a 
study of acity, even the metropolis, is of doubtful value for geographical purposes. 
Dr. Singer has availed herself of the population statistics for Heidelberg for 
1588, published by Eulenburg in 1896, and shows with the aid of figures for later 
years the importance of industrial activities in the growth of this centre where in 
1925 35 per cent. of the working population was employed in industrial occupa- 
tions, The agricultural distributions are summarized in a diagram of agricultural 
regions to which a key would have been welcome, while the treatment of a few 
of these regions is illustrated by circular graphs of the crops cultivated. Both 
writers occupy a number of pages with transport. The local communications, 
including the underground railways of Berlin, are fully examined, and isochronous 
maps have been constructed for two centres in the city: these isochrones are also 
overprinted on a map (I : 200,000) which is included as a folder. The emphasis 
on internal transport is marked by the illustrated considerations of the number 
ofaccidents at all the road crossings in the city. Long-distance communication 
and goods transport are both discussed. Dr. Singer adds to the more usual modes 
of communication that of air-transport routes concerning Heidelberg. Later she 
examines the public utility services of water, gas, and electricity in some detail. 


Both writers deal with a large quantity of material in an exhaustive manner, 
and though Dr. Singer’s work is perhaps more inclusive, Dr. Leyden’s illustra- 
tions are much more neatly executed. The cartographical material alone is of 
great interest to the geographer, and the bibliographies will be useful. 


ASIA 


CAIRO TO PERSIA AND BACK. By Owen Tweepy. London: Jarrolds 
1933. 9's X 6 inches; 288 pages; illustrations and sketch-maps. 18s 
There are two, among many, divisions among books of travel. In the one, to 
which the greater giants belong, the author, unconscious and unemphatic of 
himself, takes us with him, lets us see through his eyes, lets us, as near as may be, 
journey on our own account through the medium of his vision and knowledge. 
To this exalted band Mr. Tweedy does not belong. But he has an honourable 
place in the ranks of those subjective travellers who show us themselves in an 
engaging limelight with a panorama of foreign countries unrolling behind them. 
This suggests no lack of modesty, but merely a difference of method: it is indeed 
aes personality, his zest, gaiety, and friendliness which make his book 
ve. 
He travels over well-known ground along the routes of Sinai, Palestine, Syria, 
Iraq, and Persia, and contributes nothing of scientific or historic value to the 
study of these lands, though his observations on modern politics are impartial 
and shrewd. The past interests him only in a superficial way, so that he 
describes the Mustanseriyah in Baghdad without a mention of the brick 
meription which makes it famous, while the Taq-i-Bustan is treated with 
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refreshing levity. Mr. Tweedy’s matter is the present, and he is in his 
when dealing with human beings. It is his easy touch with people of ali sya 
his thumbnail sketching and quick eye for amusing oddity which make th 
charm of his book. The Persian ladies, “like a swarm of black beetles oni 
pantry shelf,” are instantly visualized; so are the Kurds, on p, 199, a 
innumerable other scenes and characters apart from the “virile lorry” itself 4, 
incomparable “George,” and the two lorry-owners who so happily combing 
globe trotting with adventure. 

Mr. Tweedy collects his information by way of gossip—and it is meant mm 
for entertainment than statistics: the spelling of names (Aligarm for Abigam 
Jinjan for Zinjan, Abanas for ‘Arabanas) might have been more carefih 
revised ; but he succeeds in communicating his own enjoyment, and has writte 
what one may call in the author’s own favourite words, “‘a very jolly book.” 


THE PHYSIOGRAPHY OF BURMA. By H. L. Cuutsser. London: Loy. 
mans, Green & Co. 1933. 9 X51 inches; 148 pages; illustrations and map, 

3 rupees 8 annas 
The author of this book is in the Geological Survey of India, and was for fo 
years lecturer in Geology and Geography at the Rangoon University. In the 
position he felt the need of a handy book on the physical geography of Bum 
The need most certainly existed, and Dr. Chhibber has compiled from hisom 
geological experiences in the country and from those of other members of th 
Geological Survey, a most useful introductory text-book on the subject, Hk 
deals separately with the physical divisions of Burma, its mountains, rivers and 
lakes ; with its earthquakes, volcanoes, hot springs, and mud volcanoes; and with 
erosion. He concludes with a very brief summary of the making of Bum 
At the end of each chapter he gives a bibliography, so that the interested student 
can follow up any point by reference to original sources. 

Burma is a compact country with very old and very young mountains, 
country that is, even in our own times, still unfinished, geologically speaking, 
It is a country that should therefore serve as a most useful introduction to th 
study of various geophysical processes. Dr. Chhibber is at his best in th 
chapters on earthquakes and volcanoes; he is best also in country of which ther 
exists a modern 1-inch map. It is not his fault that the Arakan Yomas area 
present almost unsurveyed. Perhaps he might have generalized less on the 
climatic factors which tend to counteract the building processes. The diagrams 
are clear, but the half-tone illustrations in the text are not well reproduced, 
owing to the rough texture of the paper. It would have been better to prt 
these illustrations separate from the text, but would have added to the cost 
The reviewer can thoroughly recommend the book. K. M. 


PALESTINE: its scenery, peoples, and history. By FREDERICK De Lanp Lait 

London: Skeffington & Son 1933. 912 <6 inches; 256 pages; illustrations. 15 
The majority of books on Palestine are either superficial effusions by tourist 
the result of a two or three weeks’ tour—or more or less scholarly studies of the 
land and the people. This volume is neither. The writer has evidently mate 
several visits of some length to Palestine and writes with personal knowledge 
There is no attempt at more than a general impression coloured by a great deal 
of sentiment and religious feeling. Much of it is pure “Guide Book.” There's 
no attempt at critical examination of disputed points either topographical * 
biblical. The style is almost conversational and in places so decidedly Amencit 
as to be obscure to an English reader. A disappointing feature is that the refer 
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aces to archaeology are so superficial and incomplete. Undoubtedly a tourist 
siting the Holy Land would have his eyes opened to many sites and scenes if 
‘read this book on his journey, for it contains much that occurs in guide books, 
wut it is more easily read. Although it is generally accurate, one or two small 
wsints may be noted. Acre did not receive the name Ptolemais when it was 
‘tured by Alexander the Great. It is a little out of date to write of “Haifa’s 
bright little harbour’’; and it is surely a mistake to claim that azaleas grow wild 
|. Palestine. The chapter headed the “‘Galilee Man” would have lost none of 
is point had the author accepted the conclusions of Sir Arthur Keith that the 
sehistoric skull fragment referred to belonged to a woman. E. W. G. M. 


AFRICA 


E ROMANCE OF THE GOLDEN RAND. By WILLIAM MAcpDoNnaLp. 
London: Cassell & Co. 1933. 9 X5'2 inches; xiv+-314 pages; illustrations and 
shetch-maps. 10s 6d 

This book consists of a number of biographical sketches, loosely but rather skil- 
filly arranged in sequence of time so as to give the story of the discovery and 
atly working of the Rand goldfield: it is rather an epic in which the pioneers 
fgure as heroes than a sedate historical study. The plan followed has the advan- 
twethat interesting contemporary events, such as the Zulu Wars and the political 
changes in the Transvaal, which are indirectly connected with the main theme, 
are presented with intimate personal touches; though it is almost impossible to 
woid repetition in recording these and other events in successive biographical 
sketches. 

Mr, Macdonald has confined himself to a comparatively short period. The 
frst public announcement of the discovery of workable gold-bearing ores on the 
Rand was made in June 1885 and the first battery of stamps was put into opera- 
tion in December of the same year. Thus the story does not begin seriously till 
about the year 1880 and is not carried beyond the outbreak of the Anglo-Boer 
War in 1899. The three decades between these dates however were crowded 
wth events important in South Affican history and by no means lacking in 
dnmatic quality. Mr. Macdonald has succeeded in giving us something of the 
imer history of those years, thanks to his knowledge of local affairs gained as a 
newspaper editor and his enthusiasm for his subject. The book contains much 
weful material for the future historian of South Africa, all the more as it has 
appeared while a number of the pioneers are still alive who, as the author himself 
suggests, can correct and revise statements respecting their own careers. 


E. W. S. 


§MARA: THE FORBIDDEN CITY: being the journal of Michel Vieuchange 
while travelling among the independent tribes of South Morocco and Rio de 
Oro. Edited by JEAN VigUCHANGE. Translated from the French by FLETCHER 
ALLEN, London: Methuen & Co. 1933. 7!2 <5 inches; xii+276 pages; illus- 
trations and sketch-map. 8s 6d 

At the close of the summer of 1930 Jean Vieuchange, aged twenty-six, having 
finished his military service in Morocco and having abandoned the literary 
career which had earlier been his chief ambition, set out from Marrakesh on an 
undertaking “difficult enough to exercise his whole being,” to quote the words 
of his brother Michel, who, a partner in the planning of the desperate under- 
taking, edited his brother’s diary after his death. 

; In the Spanish Sahara between Southern Morocco and Mauretania lies 

Smara the mysterious, to visit which necessitates travel of the most dangerous 
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description among hostile Moors. Knowing no Arabic or Berber, disguise fy 
much of the time as an Arab woman, travelling during the two months’ joung 
on foot, by camel, or even in a camel-pannier slung to the animal’s side, in hous 
suffering from sickness, dirt, insects, and bodily hurt, the adventurer reac 
Smara only to find it a deserted city in which his guides allowed him to remay 
but three hours. Throughout he kept a simple diary, noting under extrep 
difficulties particulars of the three routes he traversed, the first attempt failiy 
And he drew a rough plan of the town. But there are less than twenty-five ling 
in the diary and a few more detailed descriptions in a letter to his brother aby 
Smara itself to reach which he gave his life. Had he lived what more indej 
could he have told of this dead town not far from which, he wrote, he 
five thousand tents full of inhabitants from whom he had to flee for his lif! 
That he took photographs inside Smara, which are reproduced, was no meg 
achievement. 

In even greater suffering than on the outward journey he returned to Timi, 
from which place, in a dying condition, he was rescued by his brother and taky 
by aeroplane to Agadir, where he died almost immediately after admission 
hospital. In the words of Monsieur Paul Claudel in his introduction, “he hij 
fulfilled his destiny.” Yet there may be ‘some who on closing the book wil 
question if indeed the accomplishment was worth life itself. ‘The book has ber 
translated from the French by Mr. Fletcher Allen and contains a route-mp 
verified by Monsieur A. Meunier. E. W.N. 


NORTH AMERICA 


THE EXPLORERS OF NORTH AMERICA, 1492-1806. By Joun Barna 
BREBNER (The Pioneer Histories. Edited by V. T. Hartow and J. 4 
London: A. and C. Black 1933. 9 inches; xvitsu 
pages; maps. 18s 

This volume is a valuable addition to the series of Pioneer Histories, the first tw 

of which have already been reviewed in this Fournal (June and August 1933) 

The majority of books dealing with the history of the exploration of Nori 

America describe either selected periods of time, or the exploration of spetil 

regions of the continent. Dr. Brebner has endeavoured to treat the whole regio 

for the period 1492-1806 by drawing together “‘as a related whole the explor- 
tions which first revealed the general character of the North American cm 
tinent.” As the special literature on this subject is enormous, it will be realize 
that the author set himself a difficult task. It must be admitted at once that te 
book is a remarkable achievement, as it provides the reader with considerabl 
detail concerning the work of individual explorers, and yet places each mani 
his proper perspective in the story as a whole. The author’s object has been 
explain ‘why men explored, where and when they went, and who promoted anc 
supported the expeditions.” Especial emphasis has been given to the question 
of motive, and Dr. Brebner carefully differentiates between “‘the seekers of loot, 
souls or peltry,’’ and comes to the interesting conclusion that “political con 
siderations played a remarkably small part in determining pioneer North 

American exploration.” The author has used a great range of source materi 

in the compilation of his book, and quotes freely from the original writings o a cri 

the explorers. One of the most admirable features of the book is the inclusion 

in the text of the results of the most recent scholarship on the subject, while the 

bibliographies at the end of each chapter will help the reader to follow up these 
modern sources. For example, Henry Kelsey, a servant of the Hudson's Bey Bihar 
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ompany, is described as the ‘“‘first European to see the Canadian plains,” and 
sgiven his rightful place in the story as the result of the discovery of his papers 

recently as 1926. In other cases the reader is introduced to the salient features 
{historical controversies, which have not yet been settled. 

The book ends somewhat abruptly in the year 1806, and it is strange that an 
count of the exploration of the nineteenth century was not included. It is 
hardly fair to say, as the author suggests, that the exploration of this century was 
4e work of professional surveyors and geographers only, as considerable con- 
ributions to geographical knowledge were made by the fur traders. It is not 
ue that “the expedition of Lewis and Clark revealed the last great natural 
nathway across the North American continent ” (p. 482), as fur traders under 

leadership of William Ashley and Jedediah Smith, during the years 1822- 
836, discovered a central route, previously unknown. Four maps help to 
Jucidate the text, but a few additional maps with better representation of the 
shvsical features would have been an advantage. The inherent interest of this 
subject, which describes one of the greatest adventures of mankind, is here 

hlanced by a fresh and attractive style. This eminently readable, and yet 
sund and scholarly book, should appeal to the general public as well as to the 
more specialized geographer and historian. E. W. G. 


CENTRAL AND SOUTH AMERICA 


FCRAB NO WALK: a traveller in the West Indies. By OwEN RutTTeErR. 
london: Hutchinson & Co. 1933. 92 X6 inches; 288 pages; illustrations and 
thetch-maps. 18s 

he cryptic title of Mr. Owen Rutter’s new book is explained by the negro 
proverb, “If crab no walk he no see notting.”’ In this case the author has walked, 
nd read, about the West Indies to much advantage. His chief fields of activity 
ere Trinidad, its “‘little sister”’ Tobago, and Jamaica, in each of which he stayed 
orseveral days. From Jamaica he cruised home in the Duchess of Richmond, 
which gave him the opportunity of seéing Havana, Nassau, Porto Rico, and the 
weliness of the three British islands of Saint Lucia, Saint Vincent, and Grenada. 
Diall these places there are excellent descriptions, with interesting sidelights 
in their history. Further the author had the opportunity, by letters of intro- 
luction to several people, of learning at first hand the conditions of livelihood, 
ducation, and politics, both among the white and coloured populations. He 
$agreat deal to say of the sugar and cocoa plantations in Trinidad. The latter 

his opinion are doomed, and he suggests citrus-growing as an alternative. One 
upter is devoted to the discussion of educational methods, and Mr. Rutter 
iad the opportunity of an interview with the labour leader of Trinidad, Captain 
pniani, who favours self-government for the British West Indies. Certainly 
ity one who proposes a visit to these delightful places will do well to read and 
tudy the information he gives. 

There are however omissions. It is a pity he did not find time to visit Caracas, 
stead of trusting to a friend’s unpleasant description of it; one feels he would 
ertainly have done it justice, as he has done in the similar case of Kingston. 
ad if he had made the world-famous journey to San José, instead of looking at 
‘cricket match at Port Limon, he might have found another place besides. 
tvana worthy of the name of city. It is as unfair to judge a capital by its port 
stojudge London by a walk through Tilbury. He makes also the common error 
bf misplacing the century in which Henry Morgan lived; he was knighted by 
uarles II, and not by Elizabeth. 
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With these reservations this is quite a charming book, with excellent illus, 
tions, and its value is enhanced by a well-chosen list of books on the West Indig 
and the inclusion of a collection of wise and amusing negro proverbs, A, Wj; 


AUSTRALASIA AND PACIFIC 


THE PEOPLING OF AUSTRALIA (FURTHER STUDIES), (Edited, 
P. D. Puituips.) Pacific Relations Series, No. 4. Melbourne: Mebun 
University Press (London: Oxford University Press) 1933. 7X5 inch 
328 pages. 6s 6d 

Optimistic estimates of the population capacity of Australia have frequen) 
been advanced in the past. Recent economic history has induced more caution- 
and caution in prophecy is the keynote of this interesting collection of studi 
The general question discussed is the relative importance upon the growth¢ 
population, of conditions within and without Australia. It is shown that perio 
of most rapid growth have followed internal development, such as the rise¢ 
the pastoral industry and of gold mining. These however have in tum ba 
affected by world conditions, so that it appears an extreme course to sugges, 
as one writer does, that Australia should concentrate entirely upon its hom 
market. 

It must be recognized however that Australia’s geographical position, ai 
the character of some of its basic products, handicap it to some extent in worl 
markets. At the moment the world-wide policy of stabilizing imports into th 
markets by the purchasing nations is preventing development; but this, itis» 
be hoped, is a passing phase. It should also be recorded that most of the authes 
see little prospect of an increase in the world demand for Australian expor 
unless costs are reduced by increased efficiency. A large increase in populatie 
will result in a decline in exports, and this, it is estimated, will occur befor: 
population of sixty-five millions is reached. 

‘Two examples of recent attempts to extend settlement are described. Succes 
has accompanied the development of the Mallee country of Victoria, a regm 
which, long regarded as outside the economic margin of settlement, in 199 
yielded more than half the State’s harvest of wheat. The failure of the gry 
settlement scheme for dairy farming in South-West Australia appears to hur 
been the result of lack of scientific survey, inexperience of settlers, and finandd 
recklessness. G. B.C. 


THE DISCOVERERS OF THE FIJI ISLANDS. Tasman, Cook, Bligh 
Wilson, Bellingshausen. By G. C. HENDERSON. London: Fohn Murray 19} 
9 X 6 inches ; xviii +324 pages; illustrations, facsimiles, and maps. 18s 
Professor Henderson, who has already written on the history of Fiji, treats 
this volume of the successive stages in the discovery of the group. His methods 
to take the journals of the various explorers, so far as they concern Fiji, and 
consider the information they afford in relation to that gained from Admiraly 
charts and from close personal acquaintance with the region. The book thus 
forms a good exercise in Historical Geography, the stage and the players making 
their contributions to the story of the play. The principal navigators to whon 
we are introduced are Tasman, Cook, Bligh, Captain James Wilson, and Fabiat 
von Bellingshausen. We are not given the whole story of their several voyages 
but only that part of each which is located in and round Fiji. But the navigate 
of that dangerous area was sufficiently hazardous to provide exciting readint 
when narrated by one who has mastered every detail in the manner of Professot 
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Henderson. For the general reader this is the interest of the book, and he will 
nd that the personalities and exploits of the commanders are clearly revealed, 
and particularly those of Tasman and Bligh. He will not, without considerable 
study, appreciate the niceties of all the problems involved in interpreting the 
evidence. That will appeal most to those who already understand the geo- 
graphy of a little-known area. The painstaking completeness of the treatment 
of these problems is a model of method. The book is profusely illustrated with 
charts, portraits of men and ships, and photographs and sketches of scenery. 

J. A. W. 


HANDBUCH DER GEOGRAPHISCHEN WISSENSCHAFT. Edited by 
Frrz Kiure. Australien und Ozeanien in Natur, Kultur und Wissenschaft; 
Antarktis, By W. GEISLER, W. BEHRMANN, and E. voN DryGaLski. Potsdam: 
Akademische Verlagsgesellschaft Athenaion 1930. 1129 inches; 380 pages; 
illustrations and maps 

Three authors have contributed to this comprehensive volume. Professor 
Geisler has written the main section of 240 pages on Australia and New Zealand, 
Professor Behrmann that on the Pacific Islands (including New Guinea), and 
Professor Drygalski that on the Antarctic Regions. Each of these authors has 
travelled in the areas of which he writes, and each has an established reputation: 
the first has already produced an important work on Australia and New Zealand ; 
the second is an authority on Eastern New Guinea, and the third was leader of 
the Gauss Expedition to the Antarctic in 1901-3. First-hand knowledge is re- 
fected throughout in the detailed description of scenery and places and also in 
the selection of illustrations, a number of which are reproductions of photo- 
graphs taken by the authors themselves. 

Both the text and the illustrations are excellent. The treatment is on a regional 
basis with a strong emphasis upon the make-up of the landscapes in the different 
regions, whether occupied or uninhabited. In this connection considerable atten- 
tion is given in the account of Australia and New Zealand to the economic geo- 
graphy of the more settled tracts. As is usual in German geographical works, 
more space is given to ethnographical questions than in corresponding English 
treatises. The most striking feature of the book lies however in the illustrations 
which have been selected to supplement the text and are referred to therein as 
occasions arise. The photographic views and sketch-maps number 281 in all, 
and there are besides 22 full-page plates, mostly coloured reproductions of 
paintings by geographer-artists. The choice and the execution of the whole of 
the illustrative material leave little to be desired. 

Criticisms must be limited to minor points. Only two general-purpose maps 
ar included, one of the Antarctic Regions and another showing the Southern 
Pacific and Australia on one sheet. Neither is on a large enough scale to give 
more than a selection of the names mentioned in the text. Inaccuracies seem to 
be extremely rare, the only slips noticed by the reviewer being mistakes in the 
spelling of Cape Howe on p. 171 and of Ngaruahoe three times in succession on 
Pp. 221-222. 'The index omits some names which one would expect to find after 
reading the text. 

_ Useful bibliographies containing references to recent works that have appeared 

in German and other languages down to 1930 are appended to each of the three 

main sections, and the volume closes with summary tables of statistical informa- 
ton. The style of production, the absence of heaviness in the definitely scientific 
weatment, the general sense of proportion, and above all, the wealth of pictorial 

Presentation combine to make this book one that will prove highly attractive to 

geographers who can read German. E. W. S. 
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PHYSICAL AND BIOLOGICAL GEOGRAPHY 


IGNEOUS ROCKS AND THE DEPTHS OF THE EARTH: containiy 
some revised chapters of ‘Igneous Rocks and their Origin’ (1914), 5, 
REGINALD ALDWorRTH DaLy. New York and London: McGraw-Hill Bog 
Company 1933. 91: X 6 inches; xvi+598 pages; diagrams and maps. 30 

This book is for the petrologist and the geophysicist, and its geographical inter 
is remote. The more strictly petrological portions, which occupy more thy 
half the volume, need not detain us here; but there are many who would likey 
know more about the interior of the Earth or, if that is not possible, about ty 
speculations concerning it. In the section on general theory they will find, 
full and fair discussion of most of the ideas that have been put forward, It} 
true that a light-hearted reader, confronted with so many conflicting theorig 
will probably conclude that we know nothing, and his conclusion will not diffr 
very greatly from that of Professor Daly himself. But Professor Daly is nu 
content with that negative attitude. He selects the possibilities that seem to hin 
most probable and builds his general theory upon them. He accepts the vien 
that beneath the Earth’s crust there is a layer that has a high degree of rigidiy 
so far as short-lived stresses are concerned, but has no strength to resist an 
long-lived stress. Upon this rests the crust, in which isostatic compensations 
practically complete. But the crust has not the level under-surface imagine 
by Pratt nor the nearly uniform density of Airy’s hypothesis. It is thickest 
beneath the oceans, where its density exceeds that of the weak substratum. Inth 
land masses it consists of an upper light layer, the sial, and a lower dense layer, 
denser than the weak layer beneath; in his diagram he makes the thickness of tle 
light layer increase and that of the dense layer diminish with the altitude of tk 
land. The passage of earthquake waves through the crust indicates a disco- 
tinuity above the level of the weak substratum, and Daly takes this discontinuity 
to be the boundary between his lighter and his denser layer. — 

On this theory foundering is possible, the extrusion of lavas is easy to explai, 
and mountain-building may proceed on the plan outlined in one of Daly 
earlier books, ‘Our Mobile Earth.’ But there are difficulties in supposing tht 
any large part of the Earth’s crust is denser than the weak substratum. It my 
be supported as an arch, depending upon its own strength and the strength 
its abutments ; but there is then no reason why it should be in isostatic equilibrium 
with the rest. Or it may be supported like the larger piston of a hydraulic pres, 
but it must move rather freely for complete isostasy. 

Like all Daly’s speculative writings the book is in no way dogmatic. The 
author acknowledges the imperfection of the evidence, but he tries to make tht 
most of what there is. P. L. 


THE DRAMA OF WEATHER. By Sir Napier SHaw. Cambridge: Universit) 

Press 1933. 8'2 X 6 inches; xiv +270 pages; illustrations and maps. 7s 6d 
The author of this book needs no introduction to readers of the Geographical 
Journal. To his longer works which have dealt with more technical description 
of the problems of meteorology he has now added a book written for the nom 
technical reader. This book is largely written around a series of pictures, and 
it is in the pictures and diagrams that the careful reader will find most profit, 
though the whole is written in a scholarly and sparkling style. 

After a prologue in which is given an excellent selection of photographs a 
clouds, tornados, waterspouts, ice-crystals, and lightning, Sir Napier discuss 
in Chapter I the growth of ideas concerning the weather. This is a chapter which 
could only have been written by an author of very wide reading, as it 


Or: 


to th 
the 
pa 
diag 
read 

of t 
arid 
dist 
Band 
char 

disc 

3 cont 
autu 
are 
and 

itfo 

tos 
intl 
3 isol 
: can 
: aw 
“pe 
1 
wil 

: boo 
suc 

unc 

den 
TE 
] 
t 
] 
Th 

his 
en 
thi 
wi 
of 
Wi 


ECONOMIC AND HISTORICAL GEOGRAPHY 161 


to the Old Testament, to Ancient Greece, and to Nineveh. Instruments, and 
the results derived by their use, are discussed in Chapters II and III. When 
the reader gets to Chapter III he will begin to find it necessary to study the 
diagrams with great care, since here is given the score of the drama, and the 
reading of isopleths is not every one’s hobby. Four valuable maps, one for each 
of the months January, April, July, and October, show mean isobars for the 
ghole earth, and the normal rainfall, by means of colours, so that the wet and 
arid regions of the globe are readily picked out and associated with their pressure 
distribution. The annual march of rainfall at 280 stations is shown on a map, 
and the annual march of maximum and minimum temperature is shown in two 
charts, one for the Pacific, and one for the Atlantic hemisphere. Chapter IV 
discusses the rhythms of the weather, as presented by monthly means, and the 
contrasts between factors and places which show maxima in spring, summer, 
autumn, and winter are well brought out by a series of diagrams. Here we find 
ateference to the possibility of long-distance forecasting by hidden rhythm, 
anda warning that syncopation may foil the would-be forecaster. 

Chapter V introduces the weather map, and discusses the problem of using 
itfor forecasting. The author does not pretend to make it possible for any reader 
toset up as a forecaster, but gives a clear outline of the tnings to be looked for 
inthe synoptic chart. It is unfortunate that it is impossible in a book whose page 
isof anormal size to reproduce maps covering large areas in such a way that they 
canberead withease. Some of the weather maps will require the use of a magnify- 
ing glass, but they will repay this trouble. The illustrations in Chapter V cover 
awide range of weather situations and include some depressions in which the 
“polar front”’ stands out clearly. 

To sum up, the book is written in a style which few such books can claim, and 
will give pleasure to the most casual reader. The careful reader who studies the 


book thoroughly will acquire an understanding of the difficulties of meteorology 
such as few books of this size could give, but he should be satisfied if he then 
understands why it rained yesterday. To decide whether it will rain to-morrow 
demands more than any existing book can supply. D: B: 
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THE CAMBRIDGE HISTORY OF THE BRITISH EMPIRE. General 
Editors: J. HoLLaND Rose, A. P. Newron, E. A. Bentans. Adviser for 
the Dominion of Australia: Ernest Scotr. Adviser for the Dominion of 
New Zealand: J. HicHt. Vol. VII. Part I. Australia. xx +760 pages. 30s. 
Part II. New Zealand. xiv-+310 pages. 15s. Cambridge: University Press 
1933. 9": X6'2 inches 

These volumes possess a greater unity than others in this series. They trace the 

history of a continent from the first philosophical speculations on the existence 

ofa Terra Australis Incognita”’ to the social and political problems which beset 

the Dominions to-day. They are also a noteworthy landmark in Imperial 

history: with few exceptions the chapters are written by historians of the 
ons concerned. 

nso far as its implicit theme is the struggle between man and the natural 

“vironment, the volume on Australia will greatly interest geographers; but in 
§ NOtice it is possible only to touch upon those chapters which deal directly 

bs the geographical background, the progress of exploration, and the advance 

oe. The opening chapter by Professor Griffith Taylor deals succinctly 
a relations of the continent to the other land masses, and characterizes 
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its natural regions. These are closely related to the history of exploration, nj 
it may perhaps be regretted that it was not possible to bring them more closh 
together, as the author did in his paper on “The Physiographic Control ¢ 
Australian Discovery,” which was published in this Journal. However, Mr,}.4 
Williamson and Professor Ernest Scott, who deal with the discovery, areawn 
of this relationship. The former gives a very lucid account of the opening up ¢ 
the Pacific abreast of modern research. One outstanding point is his Opinion 
that the “Jave la Grande” of the “Dauphin” chart may represent knowledge ¢ 
the coast-line of Northern Australia. Professor Scott sums up the work of tk 
explorers aptly in the remark, ‘Much heroism, some bravado, and less intelligenc 
and knowledge than were desirable went to the revelation of the country’ 
Allan Cunningham, the naturalist, receives what seems to be his somewhit 
belated due, and it is pleasant to find Charles Sturt’s labours properly valued, 

Australia, in the main, was fortunate in the men who served her during he 
early years. Captain Arthur Philip, the founder of Sydney, was certainly th: 
right man for the task. In discussing his selection, the contributor makes m 
mention of his experience as an agriculturist, which may have influenced his 
superiors’ choice. Then Lachlan Macquarie firmly moulded the development 
of the settlements; but for him the principle that “‘not having been established 
with any view to Territorial or Commercial Advantages,’’ they ‘“‘must chiefly 
be considered as Receptacles for Offenders,’’ must have persisted longer tha 
it did. Under his guidance, adequate steps were taken to profit by Blaxland’s 
work in the Blue Mountains—a turning-point in Australian history. 

There seems to be one deficiency: there is no comprehensive statement of the 
history of the boundaries of the various states. This has some importance for 
Australian development. The early attempts at colonizing Northern Australi 
failed because they were limited to the tropical coast-line ; had the impetus com 
from Queensland, and not South Australia, the results would probably have 
been more successful. The natural advantages of the Murray-Darling system 
have also been discounted by political divisions. Another subject that suffes 
by scattered treatment is the condition of the aboriginal peoples. 

The volume on New Zealand has an equally fascinating story to unfold. The 
short chapter on later exploration by Professor Elder is valuable, since a comptt- 
hensive work on New Zealand exploration has yet to be written. 

There are the usual extensive bibliographies, which however do not include 
all the works mentioned in the text, and omit a few others of importance. Itis 
to be hoped that the historical atlas of the British Empire, which is foreshadowed 
in the introduction, will ultimately be published. G. RC. 


ECONOMIC AND SOCIAL GEOGRAPHY. By ELtswortH HUNTINGTON, 
Frank E. WILtiaMs, SAMUEL VAN VALKENBURG. New York: John Wiley g 
Sons; London: Chapman and Hall 1933. 912 X6 inches; xiit630 page; 
diagrams and maps. 25s 

In a preface, lengthy, and it will be conceded, quite free from any note of self- 

depreciation, the authors claim the adoption of certain special features. Pro- 

minent among these are the use of climographs throughout, the recognition of 
the biological principles of optima, and the explanation of many phenomena 
tropical countries by the application in a new way of the concept of the age and 
quality of soils. The claim is substantiated, and we quote the matter her 
because the problems concerned with just these topics are to the fore m the 
work as a whole. ) 
There is throughout an insistence on the correlation of climate with - 
energy and initiative. “We know,” to quote the authors, “what proportion © 
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the people die, how fast the average factory hand works, and how well the mind 
usually functions under various conditions of temperature, humidity, and 
storminess. We know this to be sure for certain groups of people, mainly in 
the U.S.A. and Europe. . . .”” That is to say, they only know them, in any 
completeness, for the most highly developed countries, and it may be surmised 
for the most highly developed parts of these. The climatic conditions there 
obtaining are constituted into a Standard Climograph, “‘a measuring rod of 
dimate,” which is then applied to the world as a whole. 

The critical student, even if he accept so much, will wish to know how the 
map of Climatic Energy on p. 199 is obtained, and although one cannot expect 
adetailed account of published research work in the limited space available, yet 
chapter and verse for such work should be quoted. And is it really possible, in 
assessing the causes of material development, to isolate that of climate in its 
very special relation to physical and mental well-being? Neglecting entirely 
that particular association, a number of physical and historical factors (them- 
selves sometimes influencing or influenced by climate) can be adduced to account 
for the relatively early development of Western Europe and of Eastern U.S.A. 
And further, we should remember that an enormous momentum derived from 
an early start in the industrial race of the modern world. A very acceptable 
feature of this first part of the book (illustrated especially in Chapter XI) is the 
discussion on the “balance between Economic and purely Geographic factors,” 
which should prove an admirable corrective to the treatment current in most 
text-books. 

In Part II, A Survey of Natural Regions, so broad a classification is adopted 
that one and the same region includes the most heterogeneous elements, and 
little subdivision is indicated. It does contain however original and significant 
matter, and it is lightened by the treatment of commodities being deferred until 
Part III. Here the consideration of each group of commodities is preceded by a 
suggestive little essay on the group as a whole. Neither in this section, nor in 
that (Part IV) dealing with Industry and Commerce, is there the completeness 
proper to a reference work, and this notwithstanding the protestations of the 
preface. 

Just as the broad generalizations require qualification if they are not to prove 
misleading, so too, the world maps by which so many of the distributions are 
illustrated are on a scale too small to avoid irritating inaccuracies in detail. Thus 
for example the area about Bombay becomes involved in the marking of those 
areas which, on the basis of climate alone, would be suited to the growth of 
Hevea (Fig. Bz). An error which will offend the English geographer is the 
statement that the military country about Aldershot is on the chalk (p. 185). 
But these, in their context, are really quite minor errors. The work as a whole 
is readable, well informed, up to date, and suggestive. It does not however 
contain all that is necessary to salvation, even in the matter of examinations; 
and, above all, it should be read critically. L4..; Rij. 


STUDIES IN ENGLISH TRADE IN THE FIFTEENTH CENTURY. 
Edited by EXLEEN Power and M. M. PostAan. (London School of Economics. 
Studies in Economic and Social History. Edited by R. H. Tawney and 
EILEEN Power. V.) London: George Routledge & Sons 1933. 9'2 X 6 inches; 
X+436 pages. 215 

This volume is an important contribution to English economic history. By a 

careful study of original documents, chiefly custom accounts, the contributors 

tlucidate many phases of the development of English activities in the fifteenth 
century, though they do not profess to have covered the whole field. Their work 
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will appeal to students of exploration and overseas expansion for its demny 
stration of the fundamental relation of this century to its successor, the Tyjy 
age, which has hitherto frequently been regarded as an independent burs ¢ 
energy. 

The chapter on the Iceland trade, by Mr. Carus Wilson, describes the varyin 
fortunes attending the ventures of fishermen and merchants to that island) 
the years between 1412 and 1482. At the close of that period, their trafic hy 
been undermined by competitors, particularly the Hanseatic League, and}, 
the shifts and incoherence of home policy. Similarly, as Mr. Postan sho 
English trade to the Baltic, which had supported a settlement at Danzig from 
close of the fourteenth century, had, after periods of great prosperity, viruzh 
ceased to exist a hundred years later. Valuable light is thrown upon the soi 
and extent of the overseas coramerce of the Bristol merchants who had few tiv, 
in their traffic with Ireland, Gascony, Castile, and Portugal. A particulary 
outstanding character is Robert Sturmy who, between 1446 and 1457, m& 
determined but ill-fated attempts to break the Italian monopoly of the Levy 
trade. 

Debarred from the Baltic, driven from Icelandic waters, and unable to for: 
an entrance into the Mediterranean, English seamen and traders were impel 
to seek further outlets upon the western shores of the Atlantic, and still remote 
regions. But though seaborne trade might fluctuate, no rival could stem th 
advance of English wool in European markets. Dr. Power gives a racy accour 
of the personalities engaged, and of the incidents which attended the progres 
of this commodity from the sheep-walks of the west country to the looms of th 
Low Countries. More technical studies examine the volume of English fori 
trade, the organization of the Staple system, and the economic functions of th 
London livery companies. The whole book is eminently readable, and affori 
convincing proof that economic history can be as lively and as absorbing a stuts 
as that of any human activity. G. RC. 


GENERAL 


FAR VISTAS. By Sir Puituips. London: Methuen & Co, 1. 
9 *5'2 inches; x +296 pages; illustrations. 12s 6d 
FOOT-LOOSE IN INDIA. By Gorpon Sinctair. London: John Mum 
1933. inches; x +370 pages; 7s 6d 
One of the chapters in Sir Percival Phillips’ book describes a movie show some 
where in Asia, where the entertainment consisted of fragments of old filmsof: 
variety of more or less incongruous subjects, pieced together in one reel ani 
released for the delectation of an unsophisticated audience. This is an 
epitome of the book itself, which consists of travel sketches, written at intervas 
for the Daily Mail, and selected, seemingly at random, from the author's teeming 
note-books to make a patchwork travel book. The first scene is at Marseille 
then there is one at Palermo, and another at Port Said, and then the travellers 
suddenly found sailing down the White Nile towards Khartoum. With equ# 
suddenness he returns south to Uganda whence, after sundry pictures of life 
that part, he flits from the sporting and commercial circles of Nairobi 
Abyssinian Court festivities, thence to a mine-boy’s dance hall on the Rand 
back for another look at Uganda and, with the flick of a page, is ina decayed tan 
bound from Beyrout, via Damascus, to Mosul. On this follows a series 
Mesopotamian pictures featuring Moslem penitents, pilgrims, and pleasutt 
seekers; the Bagdad bazaars; Basra. Then India. Night-birds of Bombs: 
weddings at Karachi; the North-West and the Khyber; elephant catching 
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Southern India; Darjeeling ; Calcutta. Thence a hop to Singapore and a skip to 
“incredible” Shanghai, followed by Harbin in vignette with close-ups of 
bandits, communists, and To Chuns. Three pictures made in Japan follow, 
then one of Honolulu and, with a sketch of life on board an Indian Mail steamer, 
the book ends where it began, at Marseille. In this work the author is not much 
concerned with landmarks of the beaten tourist track. Here are few stereotyped 
views, no political dabblings, no tropical rhapsodies, and very little of the 

try dear to the globe-trotter. He writes chiefly of peddlers, shopkeepers, 
clerks, and their like, and of tribesmen naked and tribesmen clothed, going about 
their daily avocations of work or play or prayer. Humour and insight, displayed 
in restrained language and graceful style, support his reputation as an exponent 
of the journalistic art at its best, and his book will give unalloyed pleasure to its 
readers, who should be many. The illustrations, supplied by the Exclusive 
News Agency and from other sources, are uniformly good. 

Mr. Sinclair, also, is a journalist, and in his book traverses some of the ground 
covered by Sir Percival Phillips, but there is a vast difference between the 
methods of the two men. ‘Foot-loose in India’ is an extremely personal narrative 
ofthe author’s experiences during a wonderful tour of British India; so wonderful 
that, were it not for the well-known scrupulousness of all journalists, some parts 
of it might almost seem exaggerated. Mr. Sinclair is resourceful, energetic, and 
entirely irrepressible, and for him there appears to be no uncrashable gate in 
India (except the frontier barrier in the Khyber Pass). His idiom is the very 
latest from Canada, his native land, and his lively descriptions of chats with the 
Viceroy, logic choppings with Mahatma Gandhi, metaphysical arguments with 
wayside fakirs, altercations with the authorities, and innumerable encounters 
with all sorts and conditions of Indian humanity, singly or in the mass, friendly 
or the reverse, acquire a certain piquancy from his curious metaphor and the 
preposterous comment with which they are reinforced. The sensational is this 
author’s chief preoccupation. He revels in the gruesome and the macabre, and 
seems to enjoy nothing so much as making his own and his reader’s flesh creep. 
But he imparts considerable information, the more valuable in that it all results 
from personal experience. ‘The book has the makings of a best seller, and, though 
rather frightful in more than one sense, is not unworthy the attention of those 
most concerned with the future of British India. W. A. G. 


VOYAGE AND DISCOVERY. By Conor O Brien. Edinburgh and London: 
William Blackwood & Sons 1933. 9 X5'2 inches; 276 pages; illustrations (by 
KATHARINE CLAUSEN). 125 6d 

Mr, Conor O Brien is a master of prose and never writes an uninteresting page. 

Yet a reading of his book suggests that the subject-matter consists of two incom- 

patibles—sailing and scenery. One may be fond of both, but somehow they do 

not go well together in the same volume. His ship is still the Saoirse, but not 
quite the same Saoirse in which he sailed across three oceans, for he has altered 
her rig and gear considerably. He reveals this more by allusion and implication 
than by direct statement, and we are left hungering for details of how things 

Work and to what extent the innovations have justified themselves. There are 

some absorbing pages on the sea and sailing, but they are all too few. As for the 

scenery—Gibraltar, the Mediterranean coast of Spain, the Balearic Islands, and 

4 peep at Algeria—it is excellently done, from the rather sad standpoint of a 

civilized man who sees civilization decaying here as elsewhere. But there are 

others who can tell us of these things, while there is none other than Mr. O Brien 

Who can tell us how to sail Saoirse, which is what we have come to expect of him. 

drawings by Miss Katharine Clausen are delightful. J. A. W. 
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SOUTH WALES COASTAL DUNE AREA 

In Archaeologia Cambrensis for June 1933 Mr. Leonard S. Higgins deserit, 
‘An Investigation into the Problem of the Sand Dune Areas on the South Was 
Coast.”” Accumulations of blown sand have formed considerable areas of littor 
dunes at a number of points along the coast of South Wales chiefly to the westy 
the Gower Peninsula. Their distribution has been controlled by coastal top, 
graphy and by the fact that the prevailing winds are from some westerly point 
Most of the dunes occur in the bays, particularly in those parts which face wey 
or south-west, and their extent is determined by the size of the bay and therelig 
of the hinterland. The problem is studied in the light of historical and archae. 
logical evidence in relation to coastal changes. 

It is concluded that towards the close of the Neolithic Period, about 3o00n¢, 
a subsidence took place, giving rise to the present coast erosion, so that onlyg 
that period could the sand deposits have come into existence. The topography 
of the region was such that the subsidence resulted in the building up of coasil 
flats behind a protection which arose naturally on the seaward margin; but ulti 
mately the protection broke down and a new coast-line was formed further in. 
land. In the Swansea Bay area the protection remained sufficiently intact 1 
preserve the flats within it until a little more than half the subsidence had taken 
place, and the new coast-line in this section was established about 2000 Bc. in 
the neighbourhood of the present 10-fathom line. The subsequent rapid destru: 
tion by the sea of the easily eroded protection must have supplied to the coas 
large quantities of sand to accumulate rapidly as dunes and be carried inland by 
the winds. 

The history of the coastal dune area appears to have been governed by th 
erosion of the dunes during recurrent epochs of violent storms and abnomi 
tides. It is shown, for instance, that during the twelfth, thirteenth, and four. 
teenth centuries the coasts of Britain were affected by severe storms and tidd 
devastations. In South Wales church registers and other documents refer not 
only to floods but to serious damage done by blown sand, and in 1553 anActd 
Parliament ‘“‘touching the sea sands of Glamorgan” was passed for controlling 
their inroads. Archaeological evidence points to another disturbed period of 
blown sand about 250 B.c., and in keeping with this evidence astronomical con 
figurations for that epoch indicate intense tidal activity. During quieter periods 
like the present the dunes become stabilized by vegetation, but minor move- 
ments occur, and there was a recrudescence of activity about 1820 and 1890. 


WEATHER OBSERVATIONS IN CENTRAL ICELAND 

During the second half of July 1931 Dr. Hans Slanar, of Vienna, visited the 
interior of Iceland and took continuous meteorological observations for a fort- 
night, the results of which he describes in the Meteorologische Zeitschrift for 
October 1933 under the title ‘““Klimabeobachtungen aus Zentral-Island (Nord- 
westrand des Vatna-Jékull).” The station was located in 64° 10’ N., 17° 45'W., 
at a height of about 3000 feet not far from a stony moraine of the Vatna Jokull 
whose ice-edge lay about 2 miles to the south-east. ; 

Emphasis is laid on the vast quantities of fine yellow basaltic dust with which 
the air was frequently charged particularly when the wind was in the north-east, 
and upon its erosive action on the rocks around. This accords well with Nielsen’ 
account of this region (Geogr. F., vol. 83, p. 78). The diurnal range of temper 
ture is referred to as typical of desert conditions ; but, though the temperaturea 


th 
ris 
th 
m 
ra 
| £ 
wi 
7 in 
2 
si 
q a 

q 
e 
1 


10r move- 


id 1890, 


‘isited the 
for a fort- 
schnift for 
(Nord- 
45'W., 
na Jékull 


ith which 
orth-east, 
Nielsen’s 
tempera- 
rature on 


THE MONTHLY RECORD 167 


the ground in fine weather would drop a little below freezing-point at night and 
rise to 86° F. during the day, the average range during a week of dry weather in a 
thermometer screen 3 feet above the ground was only 20° F., which is about the 
same as the normal summer daily range in England and only half that not uncom- 
monly experienced in dry weather. Perhaps the author means that the Icelandic 
range is large in relation to the fact that in July the sun at midnight is barely 
below the northern horizon. During the latter part of the day in fine weather the 
wind would shift from north-east to south-east, becoming a cool glacier wind 
from off the Vatna. 

The character of the soil over a large area containing the station is described 
in relation to climatic conditions. The surface is composed of a layer about 
a inches thick of basalt stones overlying a stratum of fine sand about 40 inches 
thick beneath which are more stones. In the author’s opinion the stones get 
forced to the surface through vertical movements due to varying densities of the 
sand when water-logged in the spring, and the thickness of the sand indicates the 
depth to which the winter frost penetrates. The depth is not very great on 
account of'the heavy snow-cover of the insular climate. 


NATURAL GASES IN ESTONIA 

The Observer of Nature, Nos. 2 and 3, 1933, of Tartu, Estonia, contains an 
interesting article by Mr. Jiri Oja concerning Natural Gases in Estonia, the 
existence of which was discovered in 1902, when the Russian Administration 
of the Baltic Sea Lighthouses began boring on the island of Kokskir, 30 kilo- 
metres north-east of Tallinn. No water was obtained, but gas streamed forth 
from a depth of 27 metres. Boring was continued to a depth of 114°5 metres, but 
still no water was found. After some years’ neglect, during which the boring 
remained half completed, the Lighthouse Administration decided to use the 
constant stream of gas for lighting. The work of installation went on for a period 
of four years, until in 1912 it became evident that the force which the Administra- 
tion was attempting to harness was unruly and destructive. The pressure became 
80 great that the gas was accompanied by sand and stones, which eventually 
broke both the relief vent-pipe and the cross-beam above the bore-hole. Stones 
were slung out of the latter on to the roof of the lighthouse, the howling of the 
gases was audible in many parts of the island, and even on the mainland, and the 
¢fuption was accompanied by subterranean shocks so strong as to be noted by 
the seismograph of the Tartu Observatory. After about three weeks the flow 
suddenly ceased, but the geologist Bogdanovich declared at a lecture in St. 
Petersburg that the supply of gas was by no means exhausted, the flow being 
merely hindered by an obstruction in the pipes. Tentative negotiations for the 
renewal of the bore-hole were interrupted by the outbreak of the Great War. 

The first analysis of the gas was made by A. Winckler, who stated that it con- 
tained 79 per cent. methane and 20 per cent. hydrogen. Professor Engler 
maintained that methane and hydrogen do not emit so bright a flame at com- 
bustion as the Kokskir gas—an objection subsequently proved to be valid. 
That the Estonian gases contain helium was discovered accidentally in 1924 by 
Mr. Frey, of the Chemical Laboratory, Hamburg. It was established that the 
Estonian gases contain helium over a territory of 600 or 700 square kilometres, 
and that the deep, non-combustible gas contained about 500-1000 times more 
helium than the combustible gas at the same point. Since the deep gas is mostly 
uutrogen, helium could be obtained by methods quite different from those in 
Use in North America, and perhaps about ten times cheaper. 
_The remainder of Mr. Oja’s paper is concerned with the technical implica- 
tions of his proposal, and he concludes by observing that should the electric 
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station of Tallinn go over to gas heating, the gases of the Kokskar Tegion wou; 
be sufficient to supply it for a period of six hundred years. 


MOTOR MAP OF PALESTINE 

We have received from Colonel Salmon, Director of Surveys of Palestine , 
motor map on the scale of 1 : 500,000 which must be welcomed as an early {nj 
of his Directorship. It covers Palestine from the northern border to southg 
Beersheba, beyond which few tracks are passable to cars. The map is contour 
at 3c0-metre intervals and is fully layer-coloured. There is not too much deta 
The names are typed in an old-style fount carefully selected and easily legith 
but suffering artistically from the shortness of the descenders. The roads a 
classified, and it is interesting to observe that there are first-class motor m4 
east and west from Jaffa through Jerusalem and Jericho to Amman, and nor} 
and south from Hebron through Jerusalem, Nablus, Nazareth to Haifa, and oop. 
nections with Syria. The map is folded in what is curiously described as “Ty 
new Ordnance Survey system,” but is in fact the system which was widely usj 
by the Ordnance Survey before the war, and then apparently forgotten, Tk 
map is gridded in 20-kilometre squares figured from the origin of the Palestin 
grid, but also provided with marginal letters and numbers in the older styled 
map referencing. The cover is adorned with the reproduction of a pleasant pe- 
drawing by the Director, who in a letter accompanying the map gives us aninter 
esting account of its production. For a large enough camera the Survey wer 
dependent on a Jew in Tel Aviv. There were difficulties in transferring the tins 
and in obtaining registration ; but the Survey will soon be provided with itsom 
reproduction plant. The Director may be congratulated upon the succes ¢ 
his first layer-coloured map, produced under difficulties. 


MINYA GONKA 


A note on the first ascent of Minya Gonka, south of Tatsienlu, was published 
in the Journal for October last. Mr. R. L. Burdsall, who was surveyor tot 
party, gives an account in the Geographical Review for January of the results 
his observations on the altitude and position of the mountain and neighbounm 
peaks. A base line was measured in the Yulong Valley, west of Minya Gok, 
and extended to two stations on the Yulong-Tung divide. From these station 
vertical and horizontal angles were measured to twenty-five peaks, sixteen ali- 
tudes of Minya Gonka being taken. The results give this peak an altitude d 
9963 feet above their camp. The height of the camp was determined by seventy 
readings of a mercurial barometer, reduced to sea-level temperature and pre 
sure, as accurately as the available data permitted. The corrections for temper 
ture were somewhat unsatisfactory, as the seventy observations give a ranged 
744 feet. Few observations however approached the extremes, and their mea 
has an error estimated at +75 feet. The resulting altitude for the camp is 14923 
feet, which makes the altitude of Minya Gonka 24,891 feet, or, the probable error 
being estimated at +85 feet, in round figures 24,900 feet. A determination of 
the position of the mountain is given, with a probable error of 1 mile. 

It is strange that Kreitner, of the Szechenyi expedition (see Geogr. F., Vol 
PP. 347-348), should have arrived at a figure, 7600 metres (24,900 feet), for 
Minya Gonka, which corresponds so closely with the above, for it is clear that he 
greatly underestimated his distance from the mountain. He estimated it to be 
16,000 metres, whereas, according to Burdsall, it must have been 55,500 mettts. 
There does not seem any likelihood that a mistake in identity was made. It maj 
be noted that one of the peaks observed, with an altitude of 20,039 feet, agre# 
roughly in position with the ‘““Tzumei” of the Survey of India Million Sheet. 
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INTERNATIONAL CONFERENCE FOR THE PROTECTION OF 

HE FAUNA AND FLORA OF AFRICA 

The delegates to the International Conference for the Protection of the Fauna 
and Flora of Africa, which met in London from 31 October to 8 November 1933, 
agreed on a number of important provisions which are likely to have far-reaching 
significance. The fact that such a conference has been rendered possible 
indicates a recognition on the part of governments that the preservation of wild 
lifeis an international problem. If nothing more than this had been achieved the 
conference would have performed a useful service. 

But much more has been achieved. A clear distinction has been arrived at 
between the National Park and the Nature Reserve. Both are of course intended 
for preserving natural objects, but the National Park is given a more rigid 
status. It is defined as an area “placed under public control, the boundaries of 
which shall not be altered or any portion be capable of alienation except by the 
competent legislative authority.” Nothing is more important in respect to a 
park than that it should have security of tenure. It would be ungenerous to 
criticize the definition. The great gain is that the distinction has been recognized 
and security of tenure clearly pointed out. The delegates have further agreed 
that the Contracting Governments will explore the possibility of establishing 
such parks, and where possible undertake the necessary work within two years 
of the coming into force of the Convention. They have also drawn up two short 
lists of species which they consider in need of rigorous protection. It is significant 
to find the elephant figuring in these lists and classed as a species whose protec- 
tion is a matter of ‘‘special urgency and importance.”’ A sound article relates 
to the export of trophies. Their export is prohibited unless lawfully obtained, 
and then only through a customs station when accompanied by a certificate from 
the competent authority. The use of motor cars is prohibited for purposes of 
hunting. The surrounding of animals by fires is prohibited. But the far more 
destructive use of nets, pits, enclosures, and gins is prohibited only ‘““wherever 
possible.” 

That a number of delegates from different governments should agree on these 
and a large number of other provisions is a matter for sincere congratulation. 
Probably no one would pretend that they were perfect. Indeed, anybody could 
find in them numerous loopholes that offer opportunity for widespread destruc- 
tion, But they are probably as perfect as conditions permit, and are certainly a 
stepping-stone of first importance towards the solution of a problem pregnant 
with difficulties. At the same time we must face the fact that what will count in 
theend is not the laws themselves but the spirit in which those laws are adminis- 
tered. Laws in themselves will not solve this problem. If not worked with an 
eamest desire for conservation these provisions will not check the wild life of 
Africa in its downward path to the graveyard of the quagga. But if administered 
inthe spirit which has animated those who framed them, they are fitted to become 
‘powerful instrument, calculated to preserve into future ages a splendid and 


THE HOGGAR PLATEAU, CENTRAL SAHARA 


Recent French research has added considerably to our knowledge of this 
massif, one of the two most important in the Sahara, and the results gained as 
regards the forms of relief are well summarized, both from personal observation 
and the work of other students, by Captain Demoulin in the Renseignements 
Coloniaux, No. 10, 1933, the article being illustrated by some striking sketches. 
The whole massif lies above 1000 metres (its highest peak reaching 3000), and 
ischaracterized by its rise in a succession of steps. The actual difference between 
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valleys and summits is not great, but is exaggerated to the eye by the steepne 
of the bare rocky summits joined to the clearness of the atmosphere, Whi 
large areas consist of granite or granitoid gneiss, with the domes and ois 
forms characteristic of such rock, the culminating central part forms a chy, 
of volcanic needles with vast sheets of basalt and other eruptive rocks now greg} 
dissected by erosion. The great trachytic volcano of Akarakar belongs to atm 
not previously found in Africa. The mountains round the border and in 
neighbouring plain offer striking examples of what has been termed deg 
“drowning,” as they rise abruptly, without transition, from the general leve¢ 
the recent deposits. Captain Demoulin ends by considering the main agencg 
of erosion now at work, taking in turn aeolian erosion, insolation, and wate. 
action. While some assign a preponderating role to the first of these, he think 
its importance has been over-estimated, the wind-borne sand being too smj 
in quantity to play much part in wearing down the rocks, though it complety 
the work of other agencies by removing material eroded by them. Thou 
intermittent, water-action is really the preponderating agent in the Hogga, 7 


PEARL AND HERMES REEF, HAWAII 

This coral reef in the Northern Pacific is one of the least known in that oceu, 
for, lying in the outlying western part of the Hawaiian archipelago, and unin 
habited, it has until lately attracted little interest. It has now been brought in 
notice from the discovery, in 1927, of pearl oyster beds within the reef. Inorde 
to investigate these and suggest measures for their protection, a research exped- 
tion was sent in 1930 in the U.S. mine-sweeper Whippoorwill, commanded hy 
Lieut. M. M. Nelson, with Mr. P. S. Galtsoff as head of the scientific staff, and 
the results are described by the latter in Bulletin 107 (1933) of the Bernice? 
Bishop Museum at Honolulu. The hydrographic survey carried out by Lieut 
Nelson and his crew has produced a more accurate chart than previously existed, 
while the work of the scientists, mainly biological, yielded observations also m 
the general nature of the reef and the temperature and salinity of the water witht 
it. The reef is a typical atoll of irregular oval shape, 17 miles by 10, its loy 
axis running north-east. Of the few small islands which rise above it, the largest 
South-east, is only half a mile long. All occur in the eastern and southern sections, 
just inside the encircling reef, and support a scanty vegetation, mainly gras, 
though a few ironwood trees planted in 1928 are growing well, whereas attempis 
to introduce the coconut palm have failed. The reefs, over which the sea breals 
heavily, form a strip of coral rock some 250 yards wide, nearly continuous exc 
on the north-west side, which is open. The bottom of the lagoon is densely 
covered with reefs of varying form, some resembling miniature atolls, with: 
shallow central portion surrounded by a fringe of living corals. The presenc: 
of rocks of coral limestone rising some 5 feet above the water seems to impl 
a change in the relative level of the reef and ocean. The observation of the 
oyster beds gave little promise of successful commercial exploitation, for tht 
present at least. 

The reef owes its name to two English whalers wrecked here in April 1822. 


OXFORD EXPEDITION TO NEW HEBRIDES 

A message to our Society from the Oxford University Expedition to the New 
Hebrides gives a brief account of the work carried out up to the date of dispatch, 
19 November 1933. 

In September Dr. John R. Baker, the leader, and Mr. Terence Bird mades 
rapid visit to the region of Mount Tabwemasana in the island of Espiritu Santo. 
the highest mountain in the New Hebrides, with the object of discovering asut 
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able route, clearing a camping site, and securing the good-will of the natives. 
On 25 October the main expedition went inland from Big Bay (Bay of St. Philip 
and St. James) up the river-bed of the Hapuna. At first Dr. and Mrs. Baker and 
Mr. Bird were accompanied by forty-seven porters, most of whom were sent 
back before the camp site at 3900 feet, previously prepared, was reached on the 
fourth day. Two days later, together with Mr. Harrisson, who had ascended to 
the camp from the west coast, the party gained the summit of Mount Tabwema- 
sana. They had first to ascend the lower of the two peaks, Tabwemasana Tauku, 
and then to traverse a knife-edge col, before ascending the higher peak, ‘Tab- 
wemasana Levini. The only real difficulty was the descent of the precipitous 
slope of Tauku on to the col. During the whole of the climbing party’s absence 
Miss Ina Baker made repeated barometer and temperature observations at sea- 
level, one of which exactly coincided with the readings at the summit. Dr. 
Baker therefore estimates the height of the mountain with some confidence at 
6195 feet. 
vee of about a fortnight was made in the mountains. Conditions could 
scarcely have been more difficult for survey, the innumerablv peaks being veiled 
by dense cloud during the whole day except for a few hours in the early morn- 
ings. Dr. Baker and Mr. Bird made a plane-table survey extending from Big 
| Bay to Wus on the west coast on the scale of 1 inch to the mile. It was hoped 
to extend this by further separate expeditions during the following months. 
Dr. Baker remarks that the persistent cloudiness which hides the whole land- 
scape explains the otherwise unintelligible fact that Captain Renault’s expedi- 
tion of 1910 passed within a few miles of Tabwemasana quite unaware of its 
existence. 


REPORTED ISLAND NORTH OF ALASKA 

The discovery of an island off the northern coast of Alaska by an Eskimo, 
Takpuk, in 1931 is recorded by Mr. V. Stefansson in the Geographical Review 
for January. Takpuk and seven other Eskimo were searching for whales in a 
10-ton power sloop, when they sighted and landed upon the island. Its position 
appears to be roughly 80 miles north-east of Cross Island, and it is reported to be 
half a mile long, rather less in width, but with an irregular outline. The highest 
point is about 60 feet above sea-level. As Takpuk has a reputation for truthful- 
ness, and local observers see no reason to doubt his account, Messrs. Stefansson 
and Joerg have examined it with reference to the narratives of previous explorers 
inthis region. It is possible that the position of the island roughly corresponds 
with the edge of the continental shelf. The statement that at one spot just off- 
shore the depth abruptly increased to 20 fathoms is difficult to explain, unless 
itis the result of excavation by strong currents. The area of the island seems too 
great for it to be merely a large quantity of earth floating on sea-ice. Previous 
explorers who have been nearest to the reported position are Leffingwell and 
Mikkelsen in 1906-07, and Storkerson in 1918, but they were never within sight 
of it, so that this evidence is negative. ’ 
_ Land has once before been sighted in this neighbourhood, by Captain Keenan 
in the seventies, and as ‘Keenan Land” has appeared on several maps. Its 
position however has been consistently represented too far north to permit of 
its identification with the new island. The writers propose therefore to call it 
Tekpuk Island after its discoverer. 


THE LATER YEARS OF ANTONIO PIGAFETTA 
Antonio Pigafetta, an Italian who took part in Magellan’s great voyage, is 
to fame from his narrative of that voyage, on the details of which it is 
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our only authority. The two years following the return to Europe were occaie 
by Pigafetta in writing this narrative and then in visiting the Courts of Spal 
Portugal, and France, as well as the Pope and influential persons in Italy, fa 
the purpose of presenting his book, and, it seems, of obtaining financial suppor 
for its publication, which however he failed to do. The work was in fact not 
printed till 1535, and then in Paris, and in an abridged form. After Octobe 
1524, when he became a Cavalier of the order of St. John, he disappears fun 
notice entirely, and it has been thought by some that he fell in a fight witht 
Turks. An interesting suggestion has now been made by the learned Jes 
Father Schurhammer, in the Bollettino of the Italian Geographical Society 
No. 7-8, 1933, which, if accepted, will solve the riddle of the subsequent doing 
of Pigafetta. One clue is derived from the navigation work of the Turks 
Admiral Piri Re’is, lately brought into prominence for his world-map repp. 
duced by Kahle (see Fournal, vol. 82, p. 267). In the second edition, complete 
in 1526, when describing China, Piri refers to his Portuguese authorities an 
particularly to information communicated verbally by ‘‘a Portuguese.” Mor 
definite is the clue supplied by the later Turkish writer, Sidi Ali, whose navig. 
tion manual, the Mohit, was completed in 1554. He refers expressly to th 
arrival at Stambul in the time of Ibrahim Pasha (Grand Vizier, 1523-1536)¢ 
a skilled Portuguese navigator, who took service with the Sultan. Sidi Ali hai 
heard from this man himself that he had made the circuit of the world by wa 
of Magellan Strait. Father Schurhammer considers the possibilities of identify 
ing this “‘Portuguese” among the known survivors of Magellan’s voyage, ani 
by a skilful process of exclusion comes at last to Pigafetta as the only one ful 
filling the necessary conditions. The conjecture receives further support from 
the close agreement between the Turkish accounts and that of Pigafetta in 
regard to the countries of the Far East and their marvels. The theory certainly 
has much in its favour. 


AN UNKNOWN ISSUE OF THE ‘DIRECTION FOR THE ENGLISH 
TRAVILLER’ 

Reference was made a year ago in the Fournal (vol. 81, p. 91) to the possibility 
that the rare early road-book entitled ‘A Direction for the English Traviller, 
of which the earliest known edition was published by Mathew Simons in 1635, 
may really have been first issued at an earlier date. This was suggested by the 
traces of erasure where Simons’s name stands in the issues of 1635 and 1636, and 
the fact, pointed out to us by Mr. E. G. Box, that the “Thumbnail” county maps 
here given with the tables of distances are close copies of the playing-card maps 
of 1590 lately reproduced by the Society. The attention called by Mr. Lynam 
in the Journal for December to Woutneel’s large map of 1603 suggests further 
considerations which seem to support the idea referred to. It will be remembered 
that the map of 1603 was engraved by William Kip, Woutneel being responsible 
for the venture as publisher. Now Kip’s signature as engraver appears alsoon 
the small circular map of England and Wales given in the ‘Direction,’ while the 
publisher’s name is not stated in full, but merely’ by the initials H.W. Th 
only map publisher of the time whom these initials seem to fit is this same 
Woutneel, a Fleming by extraction, whose first name is given as Hans on his 
map of Essex copied from Saxton. It therefore seems more than a possibility 
that Woutneel and Kip were once more associated in a now unknown issue of 
the ‘Direction,’ in which Norden too may perhaps have had a hand, as the 
distance tables exactly conform to those issued by him in 1625. No other know 
work of Kip is later than 1607, a fact which also supports the idea of a now lost 
original issue of the booklet. 
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THE GINO WATKINS MEMORIAL FUND 

The Committee of this Fund announce that in spite of the general financial 
stringency of the times, their efforts to raise a Memorial Fund have met with 
considerable success, and a capital sum has been obtained which provides at 
present an income of £50 per annum. A Deed of Trust has been drawn up, and 
themain object of the Trust is defined as: (a) the improvement and diffusion of 
knowledge in the Polar regions ; (b) the promotion of the acquisition of special 
knowledge necessary for the success of Polar Exploration and for the prevention 
ofaccidents and loss of life on Polar expeditions ; and (c) witha view to the objects 
aforesaid the assistance, by financial or other means, of suitable Polar expeditions. 
The Committee of the Fund has for its Chairman, Professor Frank Debenham; 
for Trustees, Mr. Stephen Courtauld and the Hon. Francis Rodd; and for 
Secretary, Mr. Augustine Courtauld; and the Trustees invite further gifts and 
subscriptions to the Fund. The Committee have decided that applications for 
grants from the Fund must be received by them on or before March 1 of each 
year, and that the first award will be made in 1934. 


BIBLIOGRAPHIE GEOGRAPHIQUE INTERNATIONALE 

The ‘Bibliographie Géographique Internationale 1932 (XLII* Bibliographie 
Annuelle)’ is now ready for distribution, and orders should be sent to the House 
of the Society as soon as possible. The price for this volume is 13s 6d, post free 
in the United Kingdom and the Dominions, if ordered from the Society. This 
represents a reduction of the price at which it is ordinarily obtainable, and it is 
hoped that more libraries and geographical departments will avail themselves 
of the concession. This volume contains nearly 3000 main entries, many of 
which give a dozen or more bibliographical references. This annual survey is of 
great assistance to all who desire to keep abreast of geographical literature, and 
each year a further advance towards comprehensiveness is made. Previous 
volumes may be obtained, while the stock lasts, at the following prices: that for 
1931 at 138 6d; that for 1930 at 12s 6d; and earlier volumes at 8s 6d, in all cases 


post free. 


OBITUARY 
DR. KNUD RASMUSSEN 


Knud Rasmussen was the son of a Danish pastor in Greenland, where he was 
bor in 1879. On both sides he was partly of Eskimo blood, was brought up to 
speak the Eskimo language, and from childhood learned the Eskimo arts of 
ie and travel. He was therefore especially fitted for the task to which he devoted 
his life: a wide study of Eskimo races, cultures, and traditions. From 1902 he 
was almost continuously engaged in long journeys, in the development of his 
northern station Thule, and in the completion of his studies by publication of 
important scientific works, several of which have been translated into English. 

When the Founder’s Medal was awarded to Dr. Rasmussen in 1923 he was 
absent on his great expedition along the coast of Arctic America, and was repre- 
sented at the General Meeting by the Danish Minister. On his return from that 
expedition Dr. Rasmussen lectured before the Society on 9 November 1925. He 
related that he was driving his dog team down past the Kent Peninsula on his 
way to Coronation Gulf when he met the Royal Mail sledge which had come 
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across the Mackenzie River with the Canadian Mounted Police. The mal 
carried a letter for him announcing the award of the Founder’s Medal, 

Since that meeting in 1925 the younger British explorers have take, s 
especial interest in Greenland, and have made many brief visits there and seven 
larger expeditions. To all these travellers Dr. Rasmussen has been q vis 
counsellor and a very kind friend: so that his loss at a relatively early age isfy 
especially keenly in England; and it seems proper that our appreciation of hin 
should be less formal and more personal than is usual. We are happily able, 
publish two recollections of him by Englishmen who were proud to be numberj 
among his younger friends—one by a member of the British Arctic Air Roy 
Expedition and a companion of Watkins on his last expedition to Greenland: 
the other by an Englishman who was privileged to be a member of Rasmussen; 
own recent expedition on the East Coast of Greenland, which is published in hs 
number of the Journal on p. 140. 


My first experience of Knud Rasmussen’s personality was upon the occasion 
of Watkins’ return in 1931 from the British Arctic Air Route Expedition y 
Greenland. Not only had he been eager to offer help in need in Greenland, by 
returning a few weeks before Watkins, it was he who made himself chieh 
responsible for the entertainment of Watkins and his party when they amivel 
at Copenhagen on their way to England. Those of us who were privileged t 
be there will never forget that marvellous Sunday we spent: when we meta 
Knud Rasmussen’s house for luncheon, drove 100 odd miles to pay an afternom 
call, and back again for dinner, and finally broke up the party at 4 a.m. 

But it was not only in times of comparative leisure that Knud thought forothe 
people. When he arrived at Angmagssalik in East Greenland in 1933 twod 
us happened to be there. He was quick to suggest that we might find it adva 
tageous to return to Europe in one of his expedition ships at the end oft 
summer. It was not a simple matter for him to arrange as plans had to beds 
cussed with the captains of his ships, of which he had four, while the personnd 
of his expedition numbered sixty-three. He spent however a whole momiy 
during the most busy time of his expedition arranging for our welfare. Itws 
decided that we should make our own way from our base to Angmagssalik, 9 
that we could carry out further survey on our way down. Knud insisted thatwe 
should leave everything at our base that we did not actually need on our joumsy, 
and he would pick it up with one of his ships. We took him at his word and ef 
nearly a ton of stores to be picked up. It was night and pouring with rain whe 
he came to our base after we had left, and a low tide necessitated carrying every: 
thing 600 yards over rocks. We had so underestimated the quantity of ou 
baggage and equipment that had he left the major part of our things behindw 
should not have been surprised; yet everything we put to go arrived safely a 
Angmagssalik. Shortly after this one of his motor boats broke down and we 
were glad to put ours at his disposal, as a small return for his great services tous, 
but he treated the matter as though the obligation was on his side. One day! 
was going off on a short journey in our motor boat on a commission for Ra 
mussen, and was just preparing to start, when an Eskimo came running downto 
say that Dr. Knud wished to see me before I left. I went up to the house wher 
he was staying, thinking there had been a change of plan. “‘I fear I did not thank 
you sufficiently last night for your kindness in doing this for us.” That was all 
he wanted to say: he was so afraid that he would be thought ungrateful. ; 

It was our privilege last year to be present at a family party at Angmagssalik on 
the occasion of the birthday of the Minister’s wife. In a speech first in Greet 
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andic and then Danish, Knud told us of his long friendship with both Pastor 
ad Mrs. Rosing, how they had all lived together as children in West Greenland, 
sharing each other’s troubles and joys. This was not a prosaic speech for the 
xecasion, but a real expression of his feelings. 

Talking of future exploration one day, he said to me: ““There is one more 
rip I must do before I am too old: that is a journey from Thule round the north 
{Greenland to Scoresby Sound; then I shall know my own country.” It was 

» the Greenlanders, his own people, that he really devoted his life. He knew 
ersonally most of them in both East and West Greenland. He understood their 

nds as no mere European can hope to do, and the influence he exercised was 
extraordinary, for they worshipped him. 

Such was my experience of Knud Rasmussen. Yet brief as that experience 
was, his death came upon me as the loss of a friend, and as the breaking of a 
spell, woven by a dauntless and remarkable personality. Q. R. 


CAPTAIN J. G. WITHYCOMBE, Rk.z. 


Captain Withycombe was in early life a landscape painter, but at the outbreak 
ofthe Great War was employed as a surveyor in the Malay States, and naturally 
ioined the Royal Engineers. In 1915 he was posted to the Ordnance Survey, 
then working at high pressure on war maps; and his unusual combination of 
artistic talent and knowledge of survey led to his permanent employment on the 
staff of the Ordnance Survey after the war. Here he was until recently in charge 
of the one-inch drawing office, and was charged by Brigadier Jack, then Director- 
General, with the responsible task of redesigning the alphabets for the national 
maps. At an Afternoon Meeting of the Society he read a paper, ‘‘Lettering on 
Maps,” which produced one of the best discussions that we remember at an 
Afternoon Meeting. About the same time we were ourselves engaged in experi- 
ments in lettering, and owe much to his advice in the many discussions which 
took place. He gave much of his time and talent to the Southampton Civic 
Society, and contributed largely to their volume of local survey and planning. 
And he continued to practise his arts of painting and etching. These varied 
accomplishments adorned a charming personality, and his untimely death at the 
early age of fifty-six is mourned by a wide circle of friends. 


CORRESPONDENCE 


In the course of my Review of Mr. St.John Philby’s ‘Empty Quarter of 
Arabia’ in the Society’s Journal for November last, I remarked (p. 466) that, 
on Mr. Philby’s departure for the Hijaz in December 1917, his comrades, 
Colonels Cunliffe-Owen and Robin Hamilton, had returned at the same time to 
Mesopotamia. The former writes to me pointing out that the words italicized 
above are not quite accurate; for while Colonel Hamilton had already left 
Riyadh for his headquarters at Koweit in the first week in December, he 
himself, with his batman Private Schofield, had remained in Nejd for another 
‘wo months, making during that time a short expedition to the Kharij district, 
which had not been visited before by a European, with the possible exception 
of Palgrave. They actually left Riyadh on 10 February 1918, journeying to 
the coast at Qatif, whence they set sail for Koweit. PF. .Z..€: 


Athenaeum. 18 December 1933. 
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MEETINGS: SESSION 1933-1934 


Fifth Evening Meeting, 8 January 1934. The President in the Chaig : 

Elections: Stephen Henry Bates, M.D.; George Charles Edward Chapmagiil 
Cohen; Lieut. George Hilary Cree; Mademoiselle Marie Edith de Baga 
Count John De Salis; Dudley Gower; J. M. Gray, M.a.; Gergiam 
Hamilton; Urban Arthur Harris, M.a.; Miss Ethel Mary Percival-Ham ¥ 
Mary Louise Hawtin; The Rev. Canon Hemsworth; William Allan He 
Capt. Charles Alexander Carkeet-James, R.A.; George Samuel Fostepiity 
The Rev. David Frederick McCready; Ian MacDonald; Ian McLaren im 
Martin Barnes Nettleton; William Thomas Charles Skyrme; Edgar Wil 
Tolley; Miss Ida Mary Weekes 4 

Paper: Historic Problems of the Libyan Desert: the Almasy-Pam ; 
Expedition, 1933. By Dr. Richard Bermann 


Third Afternoon Meeting, 15 January 1934. The President in the Chae 


Paper: Homesteading in North-Western Canada. By Miss Ceciligiiam 4 4 
enough 


Sixth Evening Meeting, 22 January 1934. The President in the Chainuuam 

Elections: Mrs. Frederick Geoffery Bird; Lawrence Brewer; Benim 
Bull, B.sc.; Arthur Mortimer Champion; Capt. Joseph Storey Commi 
George V. Wingfield Digby; Brian Walter Fagan; Albert George 7a 
Sir Francis William Goodenough, c.B.E.; Charles Granville Hancock 
Walter Leefe; Leslie Gordon Ling; Miss Florence E. Nelson; Major 
Rev. Dr. F. M. Royall; William John Ruston 


Paper: The Assam Border of Tibet. By Mr. Ronald Kaulback 
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